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NOTICE 


This  report  has  been  prepared  for  the  United  States  Air  Force  by  Water  and  Air 
Research,  Inc.,  for  the  purpose  of  aiding  in  the  implementation  of  the  Air  Force 
Installation  Restoration  Program.  It  Is  not  an  endorsement  of  any  product.  The 
views  expressed  herein  are  those  of  the  contractor  and  do  not  necessarily  reflect 
the  official  views  of  the  publishing  agency,  the  United  States  Air  Force,  nor  the 
Department  of  Defense. 

Copies  of  this  report  may  be  purchased  from: 

National  Technical  Information  Service 
5285  Port  Royal  Road 
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SUMMARY 


GENERAL 

The  Phase  lib  Installation  Restoration  Program  (IRP)  Confirmation/ 
Quantification  Survey  for  Tyndall  Air  Force  Base  investigated 
1U  suspected  hazardous  waste  disposal  sites.  These  included  four  former 
landfill  sites,  four  fuel  storage  areas,  and  two  fire  training  areas. 

Site  character ist ics  are  summarized  in  Table  S-l. 

Shallow  groundwater  monitoring  wells  were  installed  either  downgradient 
from  or  encircling  nine  of  the  sites.  Four  backhoe  pits  were  excavated 
at  the  remaining  site.  Shallow  groundwater  from  monitor  wells  and 
backnoe  pits,  potable  water  wells,  surface  water,  and  sediments  were 
sampled  for  the  parameters  listed  in  Table  S-2.  Most  ot  tnese  analyses 
were  screening  tests  [pH,  specific  conductance,  dissolved  organic  carbon 
(DOC),  total  organic  Halogens  (TUX),  total  phenolics,  and  oil  and 
grease],  whicn  are  nonspecific  indicators  of  contamination.  Samples  were 
analyzed  for  specific  constituents  (cadmium,  chromium,  iron,  nickel, 
lead,  zinc,  DDT,  and  purgeable  organics)  where  prior  information 
indicated  tney  nay  be  present. 

Results  of  TOX  screening  analyses  were  positive  at  all  sampling 
locations.  It  is  suspected  that  inorganic  chlorides  in  the  shallow 
groundwater,  present  due  to  proximity  to  saline  waters,  created  a 
positive  interference  in  the  TUX  analysis.  TUX  in  main  base  landfill 
(Zone  1)  well  Nos.  Tl-l,  Tl-2,  T 1—3 ;  surface  water  location  No.  T1-SU3; 
and  all  sediment  samples  were  high,  ranging  from  400  to  3,100  micrograms 
chloride  per  liter  (ug  Cl/1)  for  water  and  3,400  to  5,20U  micrograms 
chloride  per  kilogram  tug  Cl/kg)  dry  weight  tor  sediment.  The  sample 
from  one  well  at  Lynn  Haven  Defense  Fuel  Supply  Point  (DFSP)  (Zone  2, 
well  No.  LH2-bl  contained  320  ug  Cl/1  TOa.  Additional  testing  will  be 
required  to  verify  the  presence  of  positive  chloride  interference  and/or 
organic  halogen  contamination. 


Table  S-2.  Suimary  of  Sanpling  and  Analyses  for  Tyndall  AFB  ftiase  lib  Survey 


Zone 

No. 

Site 

Description 

Sample 

Locationls) 

Sanple 

Analyses 

1 

Main  base  Landfills 

Six  monitor  wells,  one 
existing  sewage  spray- 
field  well,  four  surface 
water  sanples  from 
drainage  ditch. 

GWCI*,  total  phenolics, 
cadmium,  chromium, 
iron,  lead,  nickel, 
zinc. 

Three  sediment  sanples 
from  drainage  ditch. 

TOX,  cadnium,  chromium, 
iron,  lead,  nickel, 
zinc,  and  DDT. 

2 

Lynn  haven  Defense 

Fuels  Supply  Point 

Seven  monitor  wells. 

GWCI,  lead,  oil  and 
grease,  presence  of 
visible  fuel  layer. 

3 

PUL  Area  "a" 

Four  monitor  wells. 

UWCI,  lead,  oil  and 
grease. 

Potable  well  within 

zone. 

pH,  specific  conduct¬ 
ance,  purge  able 
organics . 

4 

aAFto  Service  Station 

One  monitor  well. 

Presence  of  visible  fuel 
layer. 

3 

Small  Arms  kepair  Area 

Three  monitor  wells. 

GWCI,  chromium,  lead. 

6 

Highway  9a  Fire  Training 
Area 

Three  monitor  wells. 

pH,  specific  conduct¬ 
ance,  DUC,  total 
phenolics,  lead,  purge- 
able  organics. 

7 

Soutneast  Kunway 

Extension  Burial  Site 

Three  monitor  wells, 
potable  water  well 
at  adjacent  alert 
facility. 

pH,  specific  conduct¬ 
ance,  DOC,  total 
phenolics,  lead. 

a 

"buOO"  Area  Landfill 

Two  monitor  wells. 

GWCI,  total  phenolics, 
chromium,  lead,  zinc. 

9 

PCL  Area  "B" 

Two  monitor  wells. 

GWCI,  lead. 

10 

Shell  Bank  Fire 

Training  Area 

Four  backhoe  pits. 

G\CI,  total  phenolics, 
lead. 

*LWCi  =*  Groundwater  contamination  indicators:  pH,  specific  conductance,  DOC,  and  TOX. 


Total  phenolic  results  for  Zones  1,  6,  7,  8,  and  10  ranged  from  1  to 
91  micrograins  per  liter  (ug/1).  With  the  exception  of  Zone  o  wells 
(range  of  32  to  62  ug/1)  and  well  No.  Tl-5  in  Zone  1  (91  ug/1),  all 
results  for  total  pnenolics  were  less  than  20  ug/1.  Additional  testing 
for  specific  phenolic  compounds  will  be  required  to  determine  whether 
these  results  are  due  to  naturally-occurring  phenolic  compounds  or 
contamination  resulting  from  disposal  at  the  site. 

HIGHWAY  98  FIRE  TRAINING  AREA,  ZONE  6 

Monitoring  wells  within  Zone  b  showed  evidence  of  fuel  contamination. 
Heavy  oil  sheens  were  observed  on  water  seeping  out  of  drill  cuttings 
during  well  installation  and  a  strong  fuel  odor  was  detectable  in  all 
three  wells.  The  duplicate  samples  from  well  No.  T6-3  contained 
significant  concentrations  of  volatile  aromatics  (1,132  and  339  ug/l), 
again  indicative  of  fuel  contamination.  Lead  was  either  not  detected  or 
below  drinking  water  maximum  contaminant  levels  (MCLs)  in  monitor  well 
samples  from  Zone  b,  indicating  that  no  significant  lead  contamination  of 
shallow  groundwater  has  occurred  within  the  zone  due  to  use  of  leaded 
fuels  in  fire  training  exercises. 

SOUTHEAST  RUNWAY  EXTENSION  BURIAL  SITE,  ZONE  7 

Purgeable  organics  were  detected  at  a  total  concentration  of  132  ug/1  in 
potable  water  well  No.  1 1  at  the  alert  facility  adjacent  to  Zone  7. 

Total  trihalomethanes  (ThNs)  in  this  well  equal  the  primary  drinking 
water  MCL  of  100  ug/1  established  by  the  U.S.  Environmental  Protection 
Agency  (EPA).  Bromoforra  was  the  primary  THM  constituent  (97  ug/1). 

Since  bromoform  is  not  a  common  constitutent  of  natural  groundwater  or  of 
chemical  wastes  generated  at  Tyndall  Air  Force  Base  (AFB),  these  results 
must  be  confirmed  by  additional  analyses.  Specific  conductance  in  well 
No.  11  was  1,090  micro  mho  per  centimeter  (umho/cm).  Specific  conduct¬ 
ance  is  an  indicator  of  total  dissolved  solids  (TDS).  The  value  reported 
for  this  well  is  high  enough  to  indicate  that  the  secondary  drinking 
water  MCL  for  TDS  may  be  exceeded.  High  dissolved  solids  in  well  No.  11 
is  probably  due  to  salt  water  intrusion  rather  than  contamination  from 
disposal  practices. 
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In  the  three  monitoring  well  samples  within  Zone  7  volatile  aromatic 
(VOA)  compounds  were  not  detected,  volatile  organic  halogens  (VOh)  were 
detected  in  low  concentrations  (Id  to  31  ug/1),  and  lead  was  not 
detected,  Elevated  levels  of  DOC  in  well  No.  T7-1  and  T7-3  (141  to 
173  mg/1)  are  not  believed  to  be  caused  by  fuel  contamination,  due  to  the 
absence  of  VOA  compounds  in  the  samples. 

MAIN  BASE  LANDFILLS,  ZONE  1 

TOX  levels  in  samples  from  well  Nos.  Tl-1,  Tl-2,  and  Tl-3  and  surface 
water  location  T1-SW3  were  elevated,  indicating  the  possibility  of 
organic  halogen  contamination  within  Zone  I. 

Analytical  results  for  cadmium,  cnromium,  nickel,  lead,  and  zinc  in 
samples  from  the  main  base  landfills  (Zone  1)  indicate  no  significant 
contamination  by  these  metals.  All  detected  values  in  downgradient 
monitoring  locations  are  below  drinking  water  MCLs  or  other  applicable 
criteria.  Iron,  thougu  present  in  all  Zone  1  samples  in  significant 
concentrations,  does  not  present  a  contamination  problem  due  to  its  low 
toxicity  and  rapid  dilution  anticipated  in  the  adjacent  Gulf  ot  Mexico. 

Total  concentrations  of  DDT  and  its  degradation  products  (collectively 
referred  to  as  DDTK7  in  sediment  samples  taken  from  the  drainage  ditch 
dividing  the  two  Zone  1  landfills  ranged  from  b.8  to  12.4  ug/kg  dry 
weight.  At  these  low  concentrations  it  is  unlikely  that  DDTR  would  be 
detectable  in  the  overlying  waters  due  to  its  low  solubility  and  tendency 
to  adsorb  to  sediments. 

FUEL  FACILITIES,  ZONES  2,  3,  4,  and  9 

Potential  contamination  resulting  from  disposal  of  lead  fuel  tank  sludges 
in  shallow  trenches  at  petroleum,  oil,  and  lubricants  (POL)  storage 
areas  a  and  b  (Zones  3  and  9)  and  at  Lynn  haven  DFSP  (Zone  2)  was 
investigated.  Lead  analyses  for  shallow  groundwaters  within  these  zones 
indicate  no  significant  contamination  has  occurred  due  to  these  disposal 
practices.  Oil  and  grease  analyses  for  Zones  2  and  3  monitor  well 


samples  and  observations  noted  during  sampling  indicate  no  significant 
fuel  contamination  in  shallow  groundwater  due  to  spillage  or  overfilling 
of  tanks. 

Groundwater  in  Zone  4,  the  Army  and  Air  Force  Exchange  Service  (AAFES) 
Service  Station,  was  sampled  at  a  location  downgraaient  from  a  leaking 
gasoline  tank  to  determine  whether  the  leaking  tank  has  resulted  in 
accumulation  of  fuel  on  the  water  table.  Most  of  the  leaking  fuel  is 
believed  to  have  been  collected  and  removed  by  the  storm  sewer  system. 

No  fuel  was  visible  in  water  bailed  from  the  well  and  no  fuel  odors  were 
detected . 

OTHER  LANDFILLS,  ZONES  5  and  8 

Neither  chromium  nor  lead  were  detected  in  three  monitoring  wells  within 
Zone  5  (Small  Arms  Repair  Area)  and  two  monitoring  wells  within  Zone  8 
(b,U00  Area  Landfill),  indicating  disposal  of  paint  residues  or  batteries 
at  tnese  sites  has  not  resulted  in  significant  contamination  of  shallow 
groundwater  by  these  metals.  Zinc  was  detected  in  both  groundwater 
samples  from  Zone  8,  but  at  levels  well  below  the  b  milligrams  per  liter 
(mg/1)  drinking  water  MCL. 

SHELL  BANK  FIRE  TRAINING  AREA,  ZONE  10 

Lead  was  not  detected  in  four  backhoe  pit  water  sample.'  from  Zone  lU, 
indicating  use  of  leaded  fuels  for  fire  training  exercises  in  the  zone 
has  not  resulted  in  significant  lead  contamination  of  shallow 
groundwater . 

Table  S-3  summarizes  recommendations  for  follow-up  work  in  the  1U  zones, 
based  on  sampling  and  analyses  summarized  above. 
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1.0  INTRODUCTION 


1.1  INSTALLATION  RESTORATION  PROGRAM  BACKGROUND 

This  report  describes  Phase  lib  of  the  IRP  for  Tyndall  APB,  Florida. 

Phase  lib  pertains  to  confirmation  and  quantification  of  suspected 
contamination  at  past  hazardous  waste  disposal  sites.  Tyndall  AFB  is  a 
Tactical  Air  Command  (TAC)  installation. 

The  United  States  Air  Force  (USAF),  due  to  its  primary  mission,  has  long 
been  engaged  in  a  wide  variety  of  operations  dealing  with  toxic  and 
hazardous  materials.  Federal,  state,  and  local  governments  have 
developed  strict  regulations  to  require  that  disposers  identify  the 
locations  and  contents  of  disposal  sites  and  take  action  to  eliminate  the 
hazards  in  an  environmentally  responsible  manner.  The  primary  federal 
legislation  governing  disposal  of  hazardous  waste  is  the  Resource 
Conservation  and  Recovery  Act  (RCRA)  of  1^/6,  as  amended.  Under 
Section  bOOd  of  RCRA,  federal  agencies  are  directed  to  assist  EPA,  and 
under  Section  3012  state  agencies  are  required  to  inventory  past  disposal 
sites  and  make  the  information  available  to  the  requesting  agencies.  To 
assure  compliance  with  these  hazardous  waste  regulations.  Department  of 
Defense  (DOD)  developed  the  IRP.  The  current  DOD  IRP  policy  is  contained 
in  Defense  Environmental  Quality  Program  Policy  Memorandum  (DEQPPM)  81-5, 
dated  ll  December  1981  and  implemented  by  USAF  message  dated  21  January 
1582.  DEQPPM  81-5  reissued  and  amplified  all  previous  directives  and 
memoranda  on  the  IhP.  DOD  policy  is  to  identify  and  fully  evaluate  past 
disposal  sites  for  potential  hazardous  waste  contamination,  and  to 
control  hazards  to  health  and  welfare  that  may  have  resulted  from  these 
past  operations.  The  IRP  will  be  the  basis  for  response  actions  on  USAF 
installations  under  the  provisions  of  the  Comprehensive  Environmental 
Response,  Compensation,  and  Liability  Act  (CERCLA)  of  1980,  as  clarified 
by  Executive  Order  L2dlb. 

The  IRP  is  implemented  in  four  phases.  Phase  I,  Initial  Assessment/ 
Records  Search,  is  designed  to  identify  possible  hazardous  waste  con¬ 
taminated  sites  and  potential  problems  that  may  result  in  contaminant 
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migration  from  the  installation.  The  Phase  I  report,  completed  for 
Tyndall  AFB  in  December  1961  (hatch  e_t_  a_l_.  ,  19Bl),  reviews  the  history  of 
base  operations  and  waste  disposal  practices,  the  geological  and  hydro- 
geological  conditions  which  may  affect  contaminant  migration  and  tne 
ecological  setting.  All  hazardous  waste  disposal  sites  identified  in  the 
Phase  I  report  are  ranked  on  the  basis  of  a  standard  evaluation  system 
(Hazardous  Assessment  Rating  Methodology  (HARM)],  which  is  applied  to  all 
installation  record  searches. 

Phase  II,  Confirmation  and  Quantification,  is  designed  to  confirm  the 
presence  and  quantify  the  extent  of  contamination  caused  by  migration  of 
hazardous  materials  from  present  or  abandoned  waste  disposal  sites  with 
hARM  rankings  indicative  of  significant  environmental  contamination. 

Phase  II  IKP  studies  are  implemented  in  two  or  three  parts.  Phase  Ila, 
completed  for  Tyndall  AFb  in  January  1963  (WAR,  1963),  consists  of  work 
plan  development  and  costing  of  hydrogeological  and  chemical  investiga¬ 
tions.  Phase  lib ,  described  in  this  report,  consists  of  field  surveys, 
environmental  sampling  and  analyses,  data  reduction  and  interpretation, 
and  development  of  recommendations  for  remedial  action  and/or  additional 
monitoring.  Phase  lie,  if  necessary,  provides  additional  monitoring  data 
upon  which  design  of  mitigative  actions  are  based.  In  Phase  III, 
Technology  Base  Development,  appropriate  technology  is  selected  and  the 
engineering  design  of  corrective  action  options  selected  for  implementa¬ 
tion  by  the  USAF  is  completed.  Phase  IV,  Operat ions /Remedial  Action, 
involves  construction,  operation,  and  maintenance  of  the  corrective 
action  option  designed  under  Phase  III. 

water  and  Air  Research,  Inc.  (WAR)  is  currently  under  contract  with  the 
USAF  to  provide  geotechnical,  field  sampling,  analytical,  and  engineering 
expertise  in  the  implementation  of  Phase  II  surveys  at  selected  USAF 
facilities.  WAR's  contract,  number  F33615-81-D-4007 ,  has  been  in  effect 
since  July  2U ,  1961.  On  September  29,  19B2  Order  No.  UUU7  was  issued 
under  WAR's  contract  to  initiate  the  Phase  Ila  presurvey  at  Tyndall  AFB. 
This  action  was  based  on  results  of  the  Tyndall  AFB  Phase  I  survey  and 


HaRM  rankings  of  the  sites  investigated.  Based  on  findings  of  the 
Phase  I  records  search  and  Phase  Ila  presurvey,  a  scope  of  work  was 
developed  for  the  Tyndall  AFB  Phase  lib  survey.  Order  No.  0011  was 
issued  to  WAR  on  August  30 ,  1963  to  initiate  this  work. 

1.2  FACILITY  HISTORY 

l NOTE:  Information  in  this  section  is  excerpted  from  the  Tyndall  AFB 

Phase  I  report  (Hatch  et_  a^_.  ,  1961)  J. 

Tyndall  AFB  (see  Figure  1  for  location)  was  activated  in  1941  at  the 
outset  of  World  War  II  and  became  the  center  of  the  Army  Air  Corp's  first 
flexible  gunnery  school.  When  World  War  II  ended  in  1945,  Tyndall  Field 
briefly  operated  on  a  standby  status.  In  May  194b,  it  became  the  home  of 
the  University's  Air  Tactical  School,  training  junior  officers  in  the 
responsibilities  of  command  at  squadron  level.  The  name  of  the  installa¬ 
tion  was  changed  to  Tyndall  Air  Force  Base  in  1947  when  the  Air  Force 
became  a  separate  branch  ot  the  military  service.  In  I95u,  the  base  was 
transferred  to  the  Air  Training  Command  and  became  responsible  for 
training  all-weatner  jet  interceptor  pilots  (F-6bb)  and  aircraft 
controllers.  The  aircraft  controller  school  remains  an  important  part  of 
activities  at  the  base,  training  hundreds  of  personnel  to  man  radar 
scopes  at  aircraft  control  and  warning  stations  around  the  world. 

The  base  was  transferred  from  the  Air  Training  Command  to  the  Air  Defense 
Command  in  July  1957,  when  the  F-BbD  interceptor  school  was  transferred 
to  inoody  AFB,  Georgia.  At  that  time,  Tyndall  AFB's  mission  shifted  to 
that  of  a  weapons  center.  Its  mission  included  four  major  areas: 

(l)  weapons  training  and  system  evaluation;  (2)  testing  of  methods, 
tactics,  techniques,  and  equipment;  (3)  tactical  air  defense;  and 
(4)  administering,  equipping,  training,  and  preparing  subordinate  units 
to  accomplish  their  missions,  in  addition  to  providing  support  for  all 
attachea  units  in  accordance  with  established  Air  Defense  Command 
pol ic ies . 


Tyndall's  role  as  a  weapons  center  was  broadened  in  1962  with  the  assign¬ 
ment  of  a  new  mission  for  aircrew  transition  training  for  F-lUl  and  F-106 
pilots.  To  fulfill  this  new  mission,  the  4756th  Air  Defense  Wing  was 
activated.  This  was  the  result  of  a  new  Air  Defense  Commanu  training 
mission,  which  gave  the  command  the  responsibility  of  providing  combat 
training  for  its  own  interceptor  aircrews,  a  task  previously  accomplished 
by  the  Air  Training  Command. 

The  DSAF  Air  Defense  Weapons  Center  was  activated  on  January  1,  19b8  to 
provide  a  single  area  within  the  DOD  for  the  centralization  of  opera¬ 
tional  and  technical  expertise  on  air  defense  matters. 

A  new  dimension  to  air  defense  weapons  training  was  added  to  the  weapons 
center's  program  on  July  15,  1974,  when  the  b2nd  Fighter  Interceptor 
Training  Squadron/USAF  Interceptor  Weapons  School  conducted  its  first 
F-4  Air  Defense  Employment  Course.  This  training  was  part  of  Project 
Worldwide  Air  Defense  Enhancement,  a  program  designed  to  significantly 
improve  the  air  defense  capabilities  of  aircrews  assigned  to  the  TAC, 
rtlaskan  Air  Command,  Air  Forces  Iceland,  Pacific  Air  Force,  and 
USAF-Europe . 

On  February  7,  1975,  the  USAF  Air  Defense  Weapons  Center  assumed  respon¬ 
sibility  for  a  program  designed  to  convert  surplus  F-1U2  aircraft  into 
pilotless  targets  or  "drones"  that  would  accurately  and  economically 
simulate  the  fighter  aircraft  threat.  A  program  is  currently  underway 
utilizing  the  F-100  fighter  as  an  unmanned  target  system. 

The  USAF  Air  Defense  Weapons  Center  and  Tyndall  AFb  were  made  a  part  of 
TAC  in  October  1979.  During  that  reorganization,  TAC  assumed  the  air 
defense  responsibilities  and  added  a  Deputy  Chief  of  Staff  for  Air 
Defense  to  command  the  newly  acquired  forces.  On  July  1,  1981,  the  325th 
Fighter  Weapons  Wing  was  established  under  the  center. 


1.3  DISPOSAL  SITE  DESCRIPTIONS 

A  total  of  18  sites  were  identified  during  the  Phase  I  records  search, 
nine  of  which  were  selected  for  Phase  11b  confirmation.  Two  additional 
sites  were  discovered  subsequent  to  the  Phase  1  records  search.  A 
summary  of  these  11  disposal  sites  is  given  in  Table  1.  Site  descrip¬ 
tions  given  in  this  section  for  sites  identified  during  the  Phase  I 
records  search  are  excerpted  tront  the  Phase  I  report  (Hatch  et  al., 

1981).  Phase  I  site  descriptions  were  updated,  where  necessary,  to 
incorporate  recent  information.  General  locations  of  disposal  sites  are 
shown  in  Figure  2. 

Site  No.  4  (Zone  7),  referred  to  as  the  Southeast  Runway  Extension  Burial 
Site,  was  reported  by  one  of  the  interviewees  to  have  been  used 
intermittently  from  1945  to  1965  for  disposal  of  used  containers,  drums, 
old  batteries,  ana  old  parts  (see  Figures  2  and  3  for  location).  No 
information  was  found  to  indicate  the  quantity  of  material  disposed  of  in 
this  area,  or  if  the  drums  and  containers  were  empty.  Apparently,  the 
material  was  placed  in  narrow  excavated  trenches.  Some  of  this  material 
was  encountered  in  borings  made  tor  construction  or  the  southeast  runway 
extension.  Information  on  past  industrial  operations  indicates  that  the 
industrial  shops,  which  generate  the  majority  of  hazardous  wastes  such  as 
chlorinated  solvents,  were  not  in  operation  during  this  time. 

bite  No.  5  (Zone  8),  referred  to  as  the  "bOUU"  Area  Landfill,  is  located 
south  of  the  pavements  and  grounds  area  of  the  base  (Figures  2  and  4).  A 
few  interviewees  indicated  that  old  parts,  batteries,  and  empty  contain¬ 
ers  were  dumped  intermittently  in  this  area  from  1945  to  1965.  Visual 
inspection  of  the  site  during  the  Phase  I  records  search  revealed  a 
cleared  area  of  approximately  3  acres  covered  with  vegetation,  indicative 
of  former  disturbed  soil  conditions  which  may  have  resulted  from  a 
landfill  operation. 

Site  No.  6  (Zone  1),  referred  to  as  the  Sewage  Plant  Vicinity  Landfill, 
was  the  main  sanitary  landfill  for  Tyndall  AFB  from  1965  to  1973 
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Point  Bayou 


FIGURE  2.  Tyndall  AFB  Disposal  Site  Locations 


Alert 

Facility 


FIGURE  3.  Site  Map  tor  Zones  6  and  7 


FIGURE  4.  Site  Map  for  Zones  3,  5,  8,  and  10 


Figures  2  and  5).  The  site  was  also  used  intermittently  after  1973  for 
disposal  of  construction  rubble.  Several  interviewees  indicated  during 
the  Phase  1  records  search  that  unauthorized  dumping  of  containers  and 
drums  containing  waste  oils  and  solvents  occurred  there  in  the  past. 

Other  materials  buried  included  wrecked  drones  and  some  asbestos  encased 
in  concrete.  Since  the  total  hazardous  waste  quantities  generated  from 
industrial  activities  is  small  and  landfill  disposal  was  never  the 
standard  procedure  for  disposal  of  these  wastes,  this  landfill  is 
designated  as  a  site  where  known  small  quantities  of  hazardous  wastes 
were  disposed  of  in  the  past,  basea  on  the  types  of  industrial  opera¬ 
tions,  these  wastes  may  have  included  sealed  containers  of  methyl  ethyl 
ketone,  paint  residues  and  thinners,  cresylic  acid,  o-dich lorobenzene , 
pnenolic  paint  strippers,  trichloroethylene,  and  chromic  acid  cleaning 
solut ions . 

Site  No.  7  (Zone  1),  referred  to  as  the  Spray  Field  Vicinity  Landfill, 
was  the  main  base  sanitary  landfill  for  Tyndall  AFB  from  1973  to  1977  and 
is  located  downgradient  from  the  existing  wastewater  spray  irrigation 
field  (Figures  2  and  5).  As  with  site  No.  b,  this  sanitary  landfill  was 
a  trench/fill  operation  where  solid  waste  from  the  base  was  placed  and 
compacted  in  excavated  trenches.  Some  interviewees  in  the  Phase  I 
records  search  indicated  that  trenches  were  often  excavated  below  the 
groundwater  table  and  that  refuse  was  dumped  into  standing  water. 
Compacted  solid  waste  received  a  daily  6-inch  cover  of  compacted  soil 
from  the  excavation  process.  The  final  cap  for  the  landfill  totals 
3.5  feet  of  soil  and  is  planted  with  grass  for  erosion  control.  As  with 
site  No.  b,  several  of  the  records  search  interviewees  indicated  that 
unauthorized  dumping  of  containers  and  drums  took  place  in  the  past. 

Since  the  total  quantities  of  hazardous  wastes  generated  from  industrial 
activities  at  Tyndall  AFB  is  small,  this  landfill  is  designated  as  a  site 
where  known  small  quantities  of  hazardous  wastes  were  disposed  of  in  the 
past.  Based  on  the  types  of  industrial  operations,  these  wastes  may  have 
included  sealed  containers  of  methyl  ethyl  ketone,  paint  residue  and 


FIGURE  5.  Zone  1,  Main  Base  Landfills 


thinners,  cresylic  acid,  o-dichlorobenzene,  trichloroethylene,  tetra- 
chloroethylene,  and  chromic  acid  cleaning  solutions. 

A  ground  tour  of  site  Nos.  6  and  7  conducted  by  the  Phase  I  contractor 
showed  that  these  sites  have  been  closed  and  are  now  covered  with 
vegetation  that  is  typical  of  that  growing  in  disturbed  soil  conditions 
resulting  from  past  landfill  operations.  Many  small  pine  trees  were 
observed  growing  at  site  No.  7.  Both  areas  were  fenced  and  posted  with 
signs  prohibiting  dumping  in  these  areas.  Two  drainage  ditches  run 
through  these  areas;  one  drainage  ditch  (referred  to  as  ditch  No.  1) 
borders  site  No.  7  at  its  southern  extremity,  while  the  other  drainage 

ditch  (referred  to  as  ditch  No.  2)  forms  a  boundary  dividing  site  Nos.  6 

and  7.  Both  drainage  ditches  flow  into  the  Gulf  of  Mexico.  The  Phase  I 

ground  tour  was  taken  after  a  night  of  heavy  rainfall.  Visual  inspection 
of  ditch  No.  1  showed  a  small  flow  of  water  with  good  visual  quality. 

The  majority  of  this  flow  probably  originated  from  runoff/percolation 
from  the  upgradient  spray  irrigation  site.  Visual  inspection  of  ditch 
No.  2  showed  a  much  larger  flow  than  in  ditch  No.  1.  The  sides  and 
bottom  of  ditch  No.  2  contained  an  orange/brown  sediment,  typical  of  iron 
or  iron  bacteria  deposits  resulting  from  landfill  leachate.  Visual 
quality  of  the  water  column  itself  was  good.  The  orange/brown  sediment 
was  evident  in  the  ditch  along  the  entire  extent  of  the  landfill,  and  was 
absent  in  that  portion  of  the  ditch  upgradient  of  the  landfills,  provid¬ 
ing  further  indication  of  leachate  migration  from  site  Nos.  6  and  7  as 
the  source. 

Site  No.  14  (Zone  3),  referred  to  as  POL  Area  "A",  is  located  at  the  tank 
farm  near  the  Shoal  Point  Bayou  barge  unloading  facilities  (Figures  2  and  4). 
Small  quantities  of  residues  from  tank  sludge  removal  operations  have 
been  routinely  disposed  of  in  shallow  trenches  at  this  site  since  1943. 

This  procedure  was  considered  to  be  an  acceptable  disposal  method.  Prior 
to  1974,  however,  leaded  aviation  gasoline  (avgas)  was  commonly  stored  at 
the  POL  Area  "A"  tank  farm,  and  residue  from  cleaning  avgas  storage  tanks 
would  have  contained  lead.  In  some  instances,  leaded  tank  bottoms  from 
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sludge  removal  operations  are  considered  to  be  RCRA  hazardous  wastes  (EPA 
hazardous  Waste  No.  K.G52).  Although  total  waste  quantities  are  believed 
to  be  small,  the  possibility  does  exist  for  leaching  of  lead  from  this 
site  into  area  groundwater.  No  fuel  saturation  problems  at  this  area  are 
known  or  suspected. 

Site  No.  15  (Zone  9),  referred  to  as  POL  Area  "B",  is  located  in  the 
flight  line  area  of  the  base  near  the  Area  "500"  tank  farm  (Figures  2  and  6) 
The  same  concerns  for  lead  migration  into  area  groundwaters  exist  for 
site  No.  15  as  for  site  No.  14.  Since  the  POL  Area  "B"  tank  farm  is  a 
much  smaller  operation,  total  sludge  quantities  disposed  of  at  this  site 
would  be  much  smaller  than  at  site  No.  14.  No  fuel  saturation  problems 
in  this  area  are  known  or  suspected. 

Site  No.  16  (Zone  10),  referred  to  as  the  "Shell  Bank"  fire  training 
area,  was  the  original  fire  training  area  ana  is  located  northwest  ot  the 
main  instrument  runway  near  Shoal  Point  Bayou  (Figures  2  and  4).  This 
site  was  used  from  1943  to  1952,  and  again  from  1968  to  I960. 

Site  No.  17  (Zone  6),  referred  to  as  the  Highway  98  fire  training  area, 
was  used  from  1952  to  1966,  and  was  located  between  the  power  check  pads 
(Facility  64)  and  Highway  98  (Figures  2  and  3).  Site  No.  17  is  also 
referred  to  as  Site  D,  Drum  Disposal  Area,  in  the  Phase  11a  presurvey  and 
Phase  lib  scope  of  work.  It  was  reported  by  one  of  the  interviewees  that 
300  empty  drums  were  crushed  and  buried  approximately  300  feet  east  of 
this  site  in  1968.  Standard  procedure  was  to  transport  all  empty  drums 
to  DPUO  for  salvage. 

Site  Nos.  lb  and  17  were  the  main  repositories  for  POL  waste  from 
industrial  operations  at  Tyndall  AFB  in  the  past.  POL  waste  was 
transported  to  these  areas  and  deposited  in  20,000-gallon  storage  tanks. 

The  POL  waste  was  then  sold  to  contractors  or  used  in  fire  training 
exercises.  Standard  procedure  for  the  fire  training  exercises  was  to 
pour  POL  waste  onto  an  old  aircraft  or  simulated  aircraft  located  in  a 


bermed  area,  and  then  set  the  aircraft  on  fire.  Most  of  the  POL  waste 
was  consumed  in  the  fire;  however,  some  minor  percolation  into  the 
groundwater  may  have  taken  place.  It  was  reported  by  one  interviewee 
that  POL  waste  was  sometimes  taken  to  fire  training  areas  by  flight  line 
personnel  and  dumped  into  the  bermed  training  area  instead  of  the  POL 
waste  storage  tank.  Additional  quantities  of  POL  waste  may  have  entered 
the  groundwater  by  this  unauthorized  practice,  although  total  quantities 
are  believed  to  be  small.  Prior  to  1971,  a  protein  foam  was  used  to  put 
out  the  fires.  Since  then,  fire-fighting  agents  known  as  aqueous  film 
forming  foams  (APFFs)  have  been  used.  AFFFs  are  noncorrosive  and  consist 
of  fluorocarbon  surfactants  with  petroleum  base  foam  stabilizers.  Small 
quantities  of  AFFFs  may  have  percolated  into  the  ground  during 
fire-fighting  exercises. 

Site  No.  18  (Zone  2),  the  Lynn  Haven  DFSP,  is  located  on  203.44  acres 
next  to  North  Bay  (Figures  1  and  7).  This  facility  has  been  used  as  a 
bulk  fuels  storage  and  dispensing  terminal  since  1943.  Although  the 
property  is  owned  by  Tyndall  AFB,  the  facility  was  acquired  by  the 
Defense  Fuel  Supply  Center  in  1973  and  is  operated  by  a  private 
contractor.  Originally,  the  facility  was  operated  by  the  U.S.  Navy  for 
storage  of  Bunker  C  fuel.  Fuel  was  unloaded  from  tankers  moored  at  four 
docks  at  the  north  end  of  the  site  and  stored  in  10  steel  tanks  which  are 
still  present  at  the  facility.  Fuel  was  then  transferred  to  railroad 
tank  cars  for  shipment  throughout  Florida  and  the  southeast.  A  railcar 
maintenance  facility  was  located  in  the  southeast  corner  of  the  site,  but 
was  demolished  in  the  early  1930s;  only  the  floor  slab  remains. 

A  drum  loading  station  was  originally  present  south  of  the  railcar 
loading  area,  and  was  used  tor  loading  drums  filled  with  Bunker  C  fuel 
onto  trucks  for  shipment.  Steam,  which  was  generated  at  that  time  for 
increasing  the  fluidity  of  Bunker  C  fuel,  was  also  used  for  cleaning 
waste  drums.  The  steam-cleaned  oil  was  routinely  dumped  on  the  ground 
behind  the  drum  loading  station,  evidence  of  which  can  still  be  seen. 


In  the  early  1950s,  Bunker  C  fuel  was  phased  out  of  use.  One  of  the 
interviewees  reported  that  when  the  Bunker  C  fuel  became  obsolete,  the 
fuel  remaining  in  the  bulk  storage  tanks  was  pumped  out  on  the  ground 
outside  of  the  west  gate.  Moderate  quantities  may  have  been  disposed  of 
in  this  way.  A  thin  layer  of  black,  weathered  sludge  was  observed  in 
snallow  pits  in  that  area  during  a  ground  tour  of  the  facility  conducted 
by  the  Phase  1  contractor.  A  few  abandoned  drums  and  used  fuel  filter 
cartridges  among  other  trash  was  also  noted.  Most  of  the  area,  approxi¬ 
mately  1  acre  in  size,  is  covered  with  vegetation  indicative  of  former 
disturbed  soil  conditions  which  may  have  resulted  from  a  landfill 
operation.  Some  distressed  willow  trees  were  observed  growing  in  the 
waste  disposal  pits. 

Since  the  1950s,  avgas,  JP-4,  and  JP-5  have  been  the  primary  fuels  stored 
at  the  facility.  Prior  to  1969,  it  was  common  practice  to  bury  tank 
sludges  within  diked  areas  surrounding  the  storage  tanks.  Bottoms  of  the 
dike  areas  are  extremely  permeable,  consisting  ot  a  sand  base  with  a 
gravel  cover.  Locations  and  quantities  of  buried  material  were  not 
recorded,  and  the  wastes  were  not  characterized.  Some  ot  the  sludge  was 
from  leaded  fuel.  Leachate  migration  has  reportedly  not  been  observed  or 
monitored,  and  most  of  the  buried  material  is  believed  to  have  been 
removed  during  regrading  and  resurfacing  of  the  terminal  grounds. 

Reports  of  minor  spills  have  been  common.  Periodically,  tanks  are  over¬ 
topped,  spilling  approximately  5,000  gallons  every  1  or  2  years.  Minor 
spills  have  also  occurred  at  the  existing  truck  loading  station  and  the 
railcar  loading  area.  Measures  to  mitigate  the  effects  of  spills  were 
undertaken  in  the  late  1970s.  An  underdrain  field  was  installed  in  I960 
beneath  the  railcar  loading  area  as  a  spill  mitigation  measure.  The 
underdrains,  which  discharge  to  a  series  of  oil/water  separators,  have 
collected  Bunker  C  fuel  from  groundwater  underlying  the  railcar  loading 
area. 

The  facility  currently  operates  six  oil/water  separators  and  has  a 
National  Pollutant  Discharge  Elimination  System  (NPDLS)  permit  for  six 


stormwater  discharges  to  North  Bay.  These  discharges  are  routinely 
sampled  by  the  contractor  operating  the  facility  and  are  analyzed  for  oil 
and  grease,  suspended  solids,  biochemical  oxygen  demand  (BOD),  ph,  lead, 
and  chromium.  Limits  for  these  parameters  established  by  the  NPDES 
permit  have  not  been  exceeded  with  the  exception  of  one  oil  and  grease 
value  of  6.1  mg/1  reported  for  January  I9a3.  A  resampling  to  confirm 
this  value  indicated  oil  and  grease  below  the  detection  limit  of  1  mg/1. 

Site  A  (.Zone  4),  the  AAFES  Service  Station  (bldg.  9ba),  is  located  on 
Illinois  Avenue  in  front  of  the  base  exchange  (Figures  2  and  8).  A  leak 
from  a  gasoline  storage  tank  has  resulted  in  fuel  infiltrating  into 
nearby  storm  sewers.  The  tanks  were  installed  when  the  service  station 
was  originally  constructed  in  1946,  but  the  period  of  leakage  is  unknown. 
Fuel  contamination  may  still  be  present  in  shallow  groundwater  in  the 
vicinity.  The  leaking  fuel  tank  was  removed  with  the  installation  of  new 
tanks  in  1983.  Site  A  was  discovered  subsequent  to  the  Phase  I  records 
search. 

Site  B  (Zone  5),  the  Small  Arms  Repair  Area,  is  located  in  an  open  field 
in  tne  "bOOU"  area  (Figures  2  and  4).  This  site  was  discovered  in 
conversations  with  base  personnel  subsequent  to  the  Phase  I  records 
search.  Significant  amounts  of  waste  paints  and  solvents  were  reported 
to  have  been  disposed  of  in  an  open  pit.  Base  personnel  indicated  that 
the  site  was  utilized  between  1965  and  1972,  though  some  usage  may  have 
occurred  prior  to  that  period. 

I. 4  PROJECT  STAFF 

Key  personnel  participating  in  the  Tyndall  AFB  Phase  lib  survey  are 
listed  below.  Resumes  of  the  project  staff  are  included  as  Appendix  0. 

J. H.  Sullivan,  Ph.D.,  P.E.,  Environmental  Engineer:  Project  Manager. 

J. A.  Steinberg,  Ph.D.,  P.E.,  Water  Resources  Engineer. 

W.G.  Thiess,  M.S.,  Environmental  Engineer. 

W.D.  Adams,  M.S.,  Hydrogeologist. 

C.k.  Fellows,  M.S.,  Chemist. 

K.  U.  baker,  Chemist. 
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2.0  ENVIRONMENTAL  SETTING 

[NOTE:  Descriptions  given  in  this  section  are  excerpted  from  the  Phase  I 
records  search  (Hatch  et_  al_.  ,  19bl)J 

2 . 1  METEOROLOGY 

Located  near  30°  north  latitude,  Tyndall  AFB  is  within  a  belt  of  high 
pressure  known  as  the  "horse  latitudes."  The  climate  of  this  region 
shares  aspects  of  northern  temperate  latitutdes  and  southern  semitropical 
latitudes.  Warm,  humid  semitropical  conditions  are  prevalent  for 
approximately  half  of  the  year  with  convective  storms  and  hurricanes 
playing  a  dominant  role  in  weather  patterns.  During  the  winter  season, 
occasional  cold  fronts  break  through  from  temperate  latitudes,  bringing 
winter  rains  and  occasional  freezing  temperatures. 

The  annual  average  temperature  at  Tyndall  AFB  is  69 °F  with  an  average 
daily  maximum  and  minimum  of  77°F  and  bl°F,  respectively.  The  Gulf  of 
Mexico,  with  an  average  annual  water  temperature  of  73°F,  has  a 
stabilizing  effect  on  the  climate  of  the  base  and  contributes  to  the  high 
relative  humidity,  which  averages  75  percent. 

Tyndall  AFB  has  an  average  annual  rainfall  of  55.2  inches,  with  125  days 
of  recordable  precipitation  during  the  year.  Greatest  rainfall  occurs 
between  June  and  September,  with  other  smaller  peaks  in  December  and 
March.  Most  thunderstorm  activity  occurs  during  the  months  of  June, 

July,  and  August.  Lake  evaporation  is  about  5U  inches  per  year  and  is  an 
approximation  of  evapotranspirat ion  in  the  area.  Actual  evapotranspira- 
tion  rates  over  land  areas  may  be  greater  or  less  than  this  value, 
depending  on  vegetative  cover  type. 

Surface  wind  speeds  are  generally  weak,  with  highest  average  winds 
(12  knots)  occurring  in  March  and  lowest  values  occurring  during  the 
summer  months  (7  knots).  Feak  winds  as  high  as  69  knots  have  been 
recorded  at  the  Tyndall  AFB  flight  line.  The  beaches  were  buffeted  by 
winds  up  to  lUU  knots  during  the  passage  of  hurricane  Eloise  in  1975. 


2.2  GEOLOGY 

Tyndall  AFB  is  located  on  a  peninsula  that  extends  along  the  shoreline  of 
the  Gulf  of  Mexico.  The  highest  ground  on  the  peninsula  is  20  to  3l)  feet 
above  mean  sea  level  (msl)  and  occurs  along  a  ridge  located  approximately 
3,000  feet  north  of  the  St.  Andrew  Sound  shoreline.  Highway  9b  runs 
along  the  crest  of  this  ridge. 

In  general,  areas  on  the  northeast  side  of  the  ridge  belong  to  the 
"flatwoods  forest"  physiographic  subdivision.  The  ground  surface  in  this 
area  is  nearly  flat  and  covered  with  pine  trees.  Surficial  soils  are 
sandy  yet  poorly  drained.  Close  to  tne  bay,  there  are  some  low-lying 
areas  that  are  frequently  inundated  by  heavy  rains. 

Areas  on  the  southwest  side  of  the  coastal  ridge  belong  to  the  "beach 
dunes  and  wave-cut  bluffs"  physiographic  subdivision.  Surface  features 
prevalent  within  this  subdivision  include  estuaries,  lagoons,  spits, 
barrier  islands,  and  sand  dunes.  Crooked  Island,  a  sand  spit  which 
separates  St.  Andrew  Sound  from  the  Gulf  of  Mexico,  is  characteristic  of 
this  subdivision.  The  approximate  limits  of  physiographic  subdivisions 
in  the  area  of  Tyndall  AFB  are  shown  on  Figure  9. 

Typical  soil  and  rock  formations  underlying  the  peninsula  are  illustra¬ 
ted  on  Figure  10.  Sands  and  clayey  sands  of  Pliocene  to  kecent  Age 
(10  million  years  ago  to  present)  extend  to  a  depth  of  approximately 
110  feet.  These  soils  are  moderately  permeable,  and  transmit  water 
readily.  Occasional  clayey  sand  and  hardpan  layers  occur  at  varying 
depths  within  the  formation  and  impede  the  downward  movement  of  ground- 
water.  In  some  parts  of  Bay  County,  the  lower  portion  of  this  formation 
forms  an  impermeable  clayey  sand  strata  which  effectively  prevents 
groundwater  movement.  However,  well  logs  available  at  Tyndall  AFB  did 
not  record  a  significant  thickness  of  clayey  sand. 

From  110  feet  to  approximately  330  feet  deep,  poorly  cemented  shell  beds 
of  the  Intracoastal  Formation  are  present.  This  layer  contains  abundant 
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FIGURE  9.  Physiographic  Subdivision  Map  of  Bay  County 
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fossils,  quartz  sand,  and  calcium  carbonate  grains  that  are  cemented  by 
crystalline  calcite  and  clay.  The  upper  portion  of  the  formation  is  of 
Pliocene  Age  (less  than  10  million  years  ago)  and  is  relatively 
impermeable,  wnereas  the  lower  portion  is  of  Miocene  Age  (more  than 
10  million  years  ago)  and  is  highly  permeable. 

Below  33U  feet  deep  and  extending  to  depths  greater  than  bOO  feet  are 
limestones  of  Miocene  Age  which  belong  to  the  Bruce  Creek  Formation. 

These  limestones  are  white  to  light  yellow-grey  and  moderately  consoli¬ 
dated.  Permeability  is  very  high  because  of  interconnected  voids  and 
solution  cavities  in  the  limestone. 

Formations  below  bOU  feet  consist  of  various  strata  of  limestone,  clay, 
sanastone,  shale,  and  quartzite  down  to  a  basement  granite  occurring  at  a 
depth  of  approximately  13, U00  feet  below  land  surface. 

2.3  HYDROLOGY 

Rainfall  on  the  Tyndall  AFB  peninsula  either  percolates  into  the  ground 
directly  or  flows  across  the  ground  surface  into  water  bodies  surrounding 
the  peninsula.  In  general,  runoff  from  areas  on  the  north  side  of 
Highway  98  flow  into  East  Bay  and  St.  Andrew  Bay  and  areas  on  the  south 
and  west  sides  of  Highway  98  drain  into  St.  Andrew  Sound,  St.  Andrew  Bay, 
and  the  Gulf  of  Mexico. 

In  the  vicinity  of  the  flight  line,  maintenance  and  administrative  areas, 
and  family  housing  areas,  the  predominant  surface  water  drainage  features 
consist  of  storm  sewers  and  ditches.  Surface  drainage  features  and 
directions  of  drainage  runoff  are  shown  on  Figure  11. 

Rainfall  that  percolates  into  the  ground  is  stored  temporarily  in  the 
water  table  aquifer,  which  is  the  uppermost  of  two  aquifer  systems.  This 
100-foot-thick  aquifer  is  composed  of  fine  to  coarse  sand  with  typical 
moderate  permeability  values  on  the  order  of  0.01  centimeters  per  second. 
The  water  table  aquifer  has  a  water  surface  that  rises  during  periods  of 
heavy  rainfall  and  declines  during  periods  of  low  rainfall.  Yearly 
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fluctuations  on  the  order  of  5  feet  are  typical.  The  average  depth  to 
groundwater  varies  from  about  1  to  10  feet  over  most  of  the  base,  but  may 
be  as  deep  as  15  feet  near  the  coastal  ridge  along  Highway  98. 

The  slope  of  the  water  table  is  relatively  flat  throughout  the  base.  In 
general,  the  direction  of  groundwater  movement  follows  the  slope  of  the 
overlying  terrain,  flowing  northeast  and  southwest  from  a  high  near  the 
coastal  ridge  along  Highway  98  (Figure  11).  This  regional  pattern  of 
groundwater  movement  is  affected  locally  by  bayous,  streams,  and  ditches, 
where  groundwater  flows  directly  to  these  surface  waters. 

Perched  groundwater  is  present  in  isolated  areas  throughout  the  base 
where  clayey  sand  and  hardpan  layers  trap  rainfall  above  the  level  of  the 
surrounding  water  table.  Perched  groundwater  joins  the  regional  ground- 
water  aquifer  where  the  confining  layers  are  breached  or  absent. 

Leachate  from  any  landfill  or  disposal  area  on  Tyndall  AFb  would  probably 
travel  downward  to  the  water  table  aquifer,  then  follow  the  local  pattern 
of  groundwater  movement  towards  streams,  bayous  or  ditches;  or  directly 
to  bays  surrounding  the  peninsula.  Even  though  soils  in  the  Tyndall  AFB 
area  are  moderately  permeable,  the  rate  of  migration  of  any  contaminated 
plume  would  be  relatively  slow  due  to  the  gradual  slope  of  the  water 
table.  Where  lenses  of  clayey  sand  and  hardpan  are  present,  vertical 
movement  of  leachate  will  be  impeded.  The  contaminated  plume  will 
migrate  very  slowly  along  the  perched  water  table  until  joining  the 
groundwater  aquifer  wherever  the  hardpan  is  breached  or  absent. 

The  second  aquifer  system  at  Tyndall  AFB,  the  Floridan  Aquifer,  is 
separated  from  the  upper  water  table  aquifer  by  the  clayey  sand  and 
clayey  shell  stratum  which  is  about  150  feet  thick.  Permeability  of  this 
clayey  sand  and  clayey  shell  stratum  is  unknown,  but  is  believed  to  be 
low  because  of  its  clay  content.  The  Floridan  Aquifer  occupies  the 
lower  permeable  portions  of  the  Intracoastal  Formation  as  well  as  the 
highly  permeable  limestones  of  the  Bruce  Creek  Formation.  The  aquifer  is 


approximately  1,100  feet  thick,  although  potable  water  occurs  only 
between  depths  of  about  250  and  500  feet.  The  average  transmissivity  of 
the  Floridan  Aquifer  is  estimated  to  be  on  the  order  of  100,000  gallons 
per  day  (gpd)  per  foot. 

Seventeen  wells  at  Tyndall  AFB  tap  the  Floridan  Aquifer.  The  locations 
and  depths  of  these  wells  are  shown  on  Figure  12.  The  average  yield  of 
these  wells  is  estimated  to  range  from  5  to  10  gallons  per  minute  (gpm) 
per  foot  of  drawdown. 

The  Floridan  Aquifer  is  an  artesian  aquifer;  that  is,  water  levels  in 
wells  completed  in  this  aquifer  rise  above  the  top  of  the  aquifer.  Water 
levels  in  the  vicinity  of  Tyndall  AFB  are  indicated  by  the  potent iometric 
surface  contour  map  shown  on  Figure  13.  Pumping  from  wells  on  the  base 
causes  localized  depressions  in  the  potent iometric  surface,  and  may  lower 
the  surface  below  msl  to  an  extent  dependent  on  the  rate  of  pumping.  The 
main  water  supply  for  Tyndall  AFB  is  obtained  from  Bay  County.  Less  than 
1  percent  of  the  water  demand  is  withdrawn  from  wells  located  on  Tyndall 
AFB. 


Most  of  Che  water  in  the  Floridan  Aquifer  originates  in  Washington, 
Holmes,  and  Jackson  Counties  in  Florida  and  in  southern  Alabama.  Local 
recharge  is  effectively  prevented  by  strata  of  low  permeability  in  the 
upper  portions  of  the  Intracoastal  Formation.  Water  within  the  Floridan 
Aquifer  flows  underground  in  a  southwesterly  direction  beneath  the 
Tyndall  AFB  peninsula  and  eventually  exits  into  the  Gulf  of  Mexico. 

The  potential  for  off-base  migration  of  leachate  vertically  to  the 
Floridan  Aquifer  is  low  due  to  the  presence  of  low-permeability  confining 
stratum  about  150  feet  thick.  In  the  unlikely  event  that  contamination 
percolates  through  to  the  Floridan  Aquifer,  it  would  be  collected  in 
Tyndall  AFB  wells  or  would  migrate  to  the  southwest  and  exit  into  the 
Gulf  of  Mexico.  The  closest  public  water  supply  wells  are  located  near 
Hathaway  Bridge,  approximately  12  miles  northwest  of  Tyndall  AFB.  These 
wells  are  not  downgradient  from  Tyndall  AFB  disposal  sites  and  could  not 
be  impacted  by  migration  of  contaminants  from  those  sites. 
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Gulf  of  Mexico 


LEGEND 


POTABLE  WATER  WELLS  DEPTH, FEET 


1. 

BLDG  9705/AFESC  PAVEMENT  EVALUATION 

570 

2. 

BLDG  7221 /CLOSED 

653 

2a. 

BLDG  8523/DRONE  LAUNCH 

130 

3. 

BLDG  8510/CLOSED 

658 

4. 

BLDG  1502/CLOSED 

435 

4a. 

BLDG  7001/AMMO  STORAGE 

435 

5. 

BLDG  625/2021  COMM. 

487 

5a. 

BLDG  6033/POL  AREA 

463 

6. 

BLDG  2675/WHERRY  HOUSINF  NEAR  ST.  JOE  PHONE  CO. 

644 

6a. 

BLDG  6055/POL  AREA 

580 

7. 

BLDG  250/FORMER  COLD  STORAGE 

645 

7a. 

BLDG  3003/BOY  SCOUT  AREA 

NO  INFORMATION  AVAILAE 

8. 

BLDG  3029/GOLF  COURSE 

490 

9. 

BLDG  9308 /DRONE  MAINTENANCE 

NO  INFORMATION  AVAILAE 

10. 

BLDG  6065/POL  AREA 

600 

11. 

BLDG  1061/ALERT  FACILITY 

115 

12. 

PRIME  BEEF  AREA 

521 

FIGURE  12.  Location  of  Potable  Water  Wells 
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SOURCE 


1Q _  Equipotential  Contours 

u  (ft.  above  mean  sea  level) 

^  Major  Off-Base  Water 

Supply  Wells 


Scale  in  Miles 


SOURCE:  Hatch  at  al..  1981. 


FIGURE  13.  Potentiometric  Surface  of  the  Floridan  Aquifer,  1980. 
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3.0  FIELD  PROGRAM 

3.1  DEVELOPMENT  OF  FIELD  PROGRAM 

The  Tyndall  AFB  Phase  lib  field  program  was  developed  based  on  findings 
and  recommendations  of  the  Phase  I  records  search  (hatch  et  al.,  1981), 
Phase  Ila  presurvey  (WAR,  1983),  additional  information  obtained 
subsequent  to  these  IRP  surveys,  and  discussions  with  USAF  Occupational 
and  Environmental  Health  Laboratory  (OEHL)  personnel.  A  summary  of  the 
Phase  Lib  monitoring  and  analysis  work  plan  is  given  in  Table  l.  The 
complete  scope  of  work  appears  in  Appendix  B.  Locations  of  monitoring 
wells  and  sampling  points  are  shown  in  Figures  3  through  8.  In  many 
instances  the  work  scope  reflects  modifications  of  Phase  I  and  Phase  Ila 
recommendations  enacted  due  to  changes  in  contamination  assessment  or 
screening  strategies  and/or  budgetary  constraints. 

The  Tyndall  AFB  Phase  lib  survey  was  designed  primarily  as  a  screening 
survey  to  determine  whether  contamination  of  sites  is  sufficient  to 
warrant  mitigation  or  further  monitoring.  In  addition  to  analyses  for 
specific  parameters,  the  survey  utilizes  general  screening  parameters 
such  as  pH,  specific  conductance,  total  phenolics,  DOC,  and  TUX  to  detect 
the  presence  of  nonspecific  classes  of  pollutants.  DOC  is  used  in 
preference  to  total  organic  carbon  (TOC)  because  it  is  a  more  representa¬ 
tive  indicator  of  liquid  organic  contamination  capable  of  migrating  with 
surface  water  or  groundwater.  An  unfiltered  TOC  sample  from  a  shallow 
well  may  contain  significant  quantities  of  naturally-occurring 
particulate  organic  matter.  The  parameters  pH,  specific  conductance, 

DOC,  and  TOX  are  often  collectively  referred  to  as  groundwater 
contamination  indicators  (GWCI).  For  sites  where  values  of  screening 
parameters  are  high  enough  to  indicate  that  a  problem  may  exist, 
additional  sampling  and  analyses  are  recommended  to  determine  the  extent 
of  contamination.  Upgradient  or  background  wells  were  omitted  from  the 
Phase  lib  survey  because  of  its  design  as  a  screening  survey.  If 
determination  of  natural  background  groundwater  quality  is  necessary  to 
assess  contamination  at  a  given  site,  upgradient  wells  will  be  installed 
at  a  later  date. 


Table  2.  Tyndall  AFB  Phase  lib  Monitoring  aid  Analysis  Work  Plan  (Page  1  of  5) 


Site  Description  Monitoring/ Analysis  Descriptions*  Rationale 

Main  Base  Landfills  Install  six  wells  downgradient  from  Sample  shallow  groundwater 

(Zone  1,  Sites  b  the  zone  migrating  from  landfill  to 

and  7)  adjacent  surface  water. 

Sample  one  existing  sewage  sprayfield  Check  possible  effects  of 
monitoring  well  sprayfield  on  shal low  ground- 

water  quality. 

Collect  four  surface  water  sanples  and  Ditch  is  obvious  pathway  for 
three  sediment  sanples  from  drainage  contaminants  to  migrate  from 
ditcn  separation  landfills  landfills. 


Indicators  of  nonspecific 
groundwater  contamination. 

Total  phenolics  Indicator  of  presence  of 

phenolic  paint  strippers. 

Cadmium,  chromium,  lead,  nickel t  Possible  contaminants  from 

waste  batteries  and  waste 
cleaning  solutions. 

Iron,  zinc  Metals  prevalent  in  landfill 

leachate;  toxic  to  estuarine/ 
marine  biota  in  sufficient 
quantities. 

Screen  for  accumulation  of 
halogenated  organics  in 
sediments. 

Same  rationale  as  listed  above 
for  water;  if  present  in  water, 
metals  will  accunulate  in 
sediments. 

OUT  and  metabolites  Cannon  pesticide  used  on  base 

in  the  past. 


Main  Base  landfills  Cadmium,  chromium,  lead,  nickel,  iron 

and  zinc 


Collect  one  water  sample  from  each 
location  and  analyze  for: 
pH,  Sp.  Cond.,  DOC**,  TOX 
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Table  2.  Tyndall  AFB  Phase  lib  Monitoring  and  Analysis  Work  Plan  (Page  2  of  5) 


Site  Description 


Lynn  Haven  DESP 
(Zone  2,  Site  18) 


POL  Area  A  (Zone  3, 
Site  14) 


POL  Area  A  (Zone  3, 
Site  14) 


Monitoring/Analysis  Descriptions* 


Install  seven  tenporary  monitoring 
wells  within  zone 


Collect  one  water  sample  frcrn  each 
well  and  analyze  for: 
pH,  Sp.  Cond.,  DOC,  TDX 


Oil  and  grease 


Approximate  depth  of  fuel  layer 
if  present 

Install  four  temporary  monitoring 
wells  around  site 


Sanple  existing  potable  water  well 
within  zone 

Collect  one  water  sanple  frcrn  each 
monitoring  well  and  analyze  for: 
pH,  Sp.  Cond.,  DOC,  IDA 


Oil  and  grease 


Analyze  potable  well  sample  for  VGA, 
VOH 


Rationale 


Allows  for  monitoring  Bunker  C 
disposal  site  (two  wells), 
migration  to  North  Bay  (three 
shoreline  wells),  migration  to 
east  (one  well),  and  monitoring 
groundwater  in  railcar  loading 
area  (one  well). 


Indicators  of  fuels  and  other 
nonspecific  gjroundwater  con¬ 
tamination. 

Indicator  of  leaded  fuel 
sludge  contamination. 

Indicator  of  fuel  contamina- 


Indicator  of  fuel  contamina¬ 
tion. 

Provide  sufficient  downgradient 
coverage  to  detect  contaminant 
migration. 

Determine  if  contaninants  have 
reached  well. 


Indicators  of  nonspecific 
groundwater  contamination. 

Indicator  of  leaded  fuel 
sludge  contamination. 

Indicator  of  fuel  contamina- 


Indicat  ion  of  purgeable 
organic  contamination  frcm 
fuels  in  potable  well. 
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Table  2.  Tyndall  AFB  Phase  lib  Monitoring  and  Analysis  Work  Plan  (Page  3  of  5) 


Site  Description 


Monitoring/Analysis  Descriptions* 


Rationale 


AAFES  Service  Station  Install  one  well  near  former  1*  king 
(Zone  4,  Site  A)  gasoline  tank.  Measure  approximate 

depth  of  fuel  layer  if  present 

Small  Arms  Repair  Area  Install  three  wells  within  zone 
(Zone  5,  Site  B) 


Collect  one  water  sample  from  each  wall 

and  analyze  for: 

pH,  Sp.  Cond.,  DOC,  TOX 


Highway  98  Fire 
Training  Area 
(.Zone  b,  Site  17) 


Chromium,  lead 


Install  three  wells  within  zone 


Collect  one  water  sample  from  each 
well  and  analyze  for; 
pH,  Sp.  Cond.,  DOC 


Total  phenolics 


VUA,  VOU 


Southeast  Runway  Install  three  wells  within  zone 

Extension  Burial  Site 
(Zone  7,  Site  4) 

Sanple  existing  potable  water  well  at 
alert  facility  east  of  site 

Collect  one  water  sample  from  each 
well  and  analyze  for: 
pH,  Sp.  Cond.,  DOC 


Indication  of  gross  fuel  con¬ 
tamination  in  shallow  ground- 
water. 

Provide  sufficient  coverage 
to  detect  contaminant 
migration. 


Indicators  of  nonspecific 
groundwater  contamination. 

Indicators  of  contamination 
from  waste  paints. 

Provide  sufficient  coverage  to 
detect  contaminant  migration. 


Indicators  of  nonspecific 
groundwater  contamination. 

Indicator  of  corttaminat  ion  from 
phenolic  paint  strippers. 

Indicator  of  contamination  frcm 
leaded  fuels. 

Indicators  of  contamination 
frcm  chlorinated  solvents. 

Provide  sufficient  coverage  to 
detect  contamination  ndgra- 


Determine  if  contaminants  have 
reached  well. 


Indicators  of  nonspecific 
groundwater  contamination. 
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Table  2.  Tyndall  AFB  Phase  lib  Monitoring  and  Analysis  Work  Plan  (Page  4  of  5) 


Table  2.  'Tyndall  AFB  Phase  lib  Monitoring  and  Analysis  Work  Plan  (Page  5  of  5) 


Site  Description 

Monitoring/Analysis  Descriptions* 

Rationale 

Collect  one  water  sample  from  each  pit 

and  analyze  for: 

pH,  Sp.  Good.,  DOC,  TDK 

Indicators  of  POL  and  other 
nonspecific  groundwater  con¬ 
tamination. 

Total  phenolics 

Indicator  of  contamination  from 
phenolic  paint  strippers. 

Lead 

Indicator  ot  contamination  from 
leaded  fuels. 

*See  Appendix  A  for  explanation  of  analytical  abbreviations. 

**DOC  =  Dissolved  total  organic  carbon.  Samples  were  filtered  through  a  0.45-micron  filter 
before  preservation  with  H2SO4.  This  ensures  that  the  test  results  are  representative 
of  dissolved  forms  of  organic  carbon  which  would  migrate  in  groundwater. 

TA11  metals  were  filtered  through  a  0.45-micron  filter  before  preservation  with  HNO3. 

This  ensures  that  results  for  metals  are  representative  of  dissolved  forms  which  would 
migrate  with  groundwater. 

Note:  All  sampling  locations  described  above  were  sampled  once  to  provide  a  general  screening 
for  the  indicated  specific  or  nonspecific  parameters.  Where  the  presence  of  contamina¬ 
tion  is  indicated,  subsequent  sanpling  will  be  recommended  to  more  accurately  define  the 
extent  of  contamination. 
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The  Tyndall  AFB  Phase  I  records  search  recommended  Phase  lib  programs  for 
site  Nos.  6,  7,  14,  and  18  based  on  the  Air  Force  Site  Rating  Methodology 
(.Hatch  et_  al_.  ,  1981).  After  completion  of  the  Phase  I  records  search, 
HARM  was  developed  and  applied  to  Tyndall  AFB  Phase  I  sites.  Application 
of  HARM,  an  updated  and  improved  version  of  the  previous  rating  method¬ 
ology,  resulted  in  recommending  five  additional  Phase  I  sites  for 
Phase  lib  confirmation;  site  Nos.  4,  3,  15,  lb,  and  17. 

After  completion  of  Phase  I  work,  two  additional  sites  were  discovered. 
Site  a,  the  AAFES  Service  Station;  and  Site  B,  the  Small  Arms  Repair 
Area.  A  gasoline  storage  tank  was  reported  to  be  leaking  at  Site  A  and 
infiltrating  to  nearby  storm  sewers.  The  leaking  tank  has  since  been 
removed.  Conversations  with  base  personnel  revealed  that  Site  B  may  have 
received  significant  quantities  of  waste  paints  and  solvents. 

3.2  IMPLEMENTATION  OF  FIELD  PROGRAM 

The  Phase  lib  field  program  consisted  of  monitoring  well  installation  and 
collection  of  groundwater,  surface  water,  and  sediment  samples  for 
laboratory  analyses.  These  activities  are  described  in  the  sections 
below.  The  safety  plan  in  Appendix  H  was  adhered  to  throughout  the  field 
program. 

3.2.1  Monitoring  Well  Installation 

Monitoring  wells  were  installed  November  4-11,  1983  by  Wright  Test 
Drilling,  Inc.,  located  in  Mobile,  Alabama.  Wells  were  installed  through 
b-inch  outer  diameter  nollow-stem  augers.  Split-spoon  samples  were 
collected  after  every  5  feet  of  drilling  according  to  American  Society 
for  Testing  Materials  (ASTM)  D-158b-b7.  If  necessary,  auger  fill  was 
removed  from  the  auger  stem  with  a  "sand  bucket"  bailer  prior  to 
collecting  split  spoon  samples.  Soil  samples  were  given  visual 
classifications  and  descriptions  in  the  field  for  preparation  of  a 
lithologic  log  for  each  well.  Completion  logs  for  all  wells  installed 
during  the  Phase  lib  survey  appear  in  Appendix  C. 
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Monitor  well  casings  and  screen  sections  consist  of  2-inch  schedule 
40  polyvinyl  chloride  (PVC)  with  threaded,  flush  joints.  Slot  width  of 
the  screen  sections  is  O.OlU  inch.  Casing  and  screen  sections  were 
cleaned  with  potable  water  prior  to  installation.  After  augering  to  the 
desired  depth,  the  preassembled  PVC  well  section  was  installed  through 
the  auger  stem.  If  necessary,  the  auger  stem  was  bailed  with  a  sand 
bucket  to  remove  auger  fill.  Augers  were  then  withdrawn,  allowing  sand 
below  the  water  table  to  collapse  around  the  screen  and  form  a  native 
sand  filter  pack.  Height  of  the  casing  top  was  adjusted  to  approximately 

2.5  feet  above  the  ground  surface. 

Permanent  wells  were  backfilled  with  sand  auger  cuttings  to  approximately 

4.5  feet  below  the  ground  surface.  A  bentonite  seal  approximately  1  foot 
thick  was  placed  on  top  of  the  sand.  The  remainder  of  the  annular  space 
was  filled  with  sand-cement  grout.  A  5-foot  by  b-inch  steel  protective 
casing  with  hinged,  locking  lid  was  installed  into  the  grout  until  the 
top  was  within  2  to  o  inches  of  the  PVC  casing  top.  Above-ground 
portions  of  the  steel  casings  were  painted.  Both  steel  and  PVC  casings 
are  vented.  Each  well  is  equipped  with  a  4-foot  by  l. 25-inch  PVC  bailer 
attached  by  nylon  cord  to  the  screw-on  PVC  casing  cap. 

Temporary  wells  were  backfilled  with  sand  auger  cuttings  to  approximately 
1  foot  below  the  ground  surface.  The  remainder  of  the  annular  space  was 
filled  with  bentonite.  Protective  casings  were  not  installed  on 
temporary  wells.  These  wells  were  not  grouted  and  can  be  easily  removed 
when  it  is  no  longer  desired  to  sample  them. 

Diagrams  of  well  installations  are  shown  on  the  well  completion  logs  in 
Appendix  C.  A  summary  of  monitoring  well  dimensions  is  given  in 
Table  3. 

Each  well  was  developed  by  bailing  a  minimum  of  five  times  the  volume  of 
water  standing  in  the  casing.  All  tools  used  within  the  hole  were  washed 
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Table  3.  Ibnitoring  Well  Dimensions 


Zone 

No. 

Well 

Location 

No. 

Approximate 

Distance 

From  Site 
(feet) 

Well  Casing/ 
Screen 

Diameter  (in.) 

Total  Well 
Depth  (ft.) 

Depth 
Interval 
of  Screen 
Section 
(ft  .-ft.) 

Depth  to 
Groundwater 
at  Time  of 
Sampling  (ft.) 

1 

Tl-l 

0* 

2 

15.2 

5.5-14.5 

4.2 

Tl-2 

0* 

2 

15.2 

5.5-14.5 

5.5 

Tl-3 

50 

2 

15.3 

5.6-14.6 

3.1 

Tl-4 

20 

2 

16.1 

6.4-15.4 

10.5 

Tl-3 

50 

2 

15.2 

5.5-14.5 

4.5 

Tl-6 

0* 

2 

15.3 

5.6-14.6 

1.9 

2 

LH2-L 

20 

2 

13.3 

0.6-12.8 

3.5 

LH2-2 

50 

2 

13.3 

0.6-12.6 

2.7 

LH2-3 

50 

2 

13.3 

0.8-12.8 

2.9 

LH2-4 

70 

2 

13.3 

0.8-12.8 

3.1 

LH2-5 

60 

2 

13.3 

0.8-12.8 

3.1 

LH2-6 

60 

2 

13. 

0.8-12.8 

3.9 

LH2-7 

50 

2 

12.0 

0.8-12.0 

3.6 

3 

T3-1 

3U 

2 

10.3 

1.0-9 .8 

3.5 

T3-2 

dO 

2 

10.3 

1.0-9. 8 

3.0 

T3-3 

330 

2 

9.3 

l. 0-8.5 

1.0 

T3-4 

480 

2 

10.3 

2.0-9. 5 

4.3 

4 

T4-1 

80 

2 

20.1 

5.5-19.4 

6.0 

5 

13-1 

50 

2 

15.3 

5.5-14.5 

4.4 

T3-2 

50 

2 

15.3 

5.5-14.5 

4.8 

T5-3 

50 

2 

15.3 

5.5-14.5 

3.6 

6 

T6-1 

10 

2 

19.1 

4.5-18.3 

2.4 

T6-2 

50 

2 

20.5 

5.7-19.7 

0.7 

T6-3 

10 

2 

20.3 

5.5-19.5 

2.6 

7 

T7-1 

100 

2 

15.3 

5.5-14.5 

1.2 

T7-2 

230 

2 

15.3 

5.5-14.5 

0.9 

T7-3 

200 

2 

b.6 

5.8-14.8 

0.6 

a 

T8-1 

50 

2 

15.3 

5.5-14.5 

2.2 

'[8-2 

20 

2 

15.3 

5.5-14.5 

1.5 

9 

T9-1 

150 

2 

20.2 

5.4-19.4 

4.1 

T9-2 

40 

2 

20.  b 

5.8-19.8 

3.8 

*Weii  placed  at  edge  of  site. 


Note:  See  Appendix  C  for  well  couplet  ion  logs. 
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with  potable  water  between  wells  to  minimize  the  possibility  of  cross- 
contaminat ion. 

A  survey  of  all  monitoring  wells  installed  under  the  Phase  lib  contract 
was  performed  between  January  25  and  February  15,  1984.  Horizontal 
coordinates  were  determined  to  within  +3.0  feet  and  casing  top  elevations 
to  within  +0.1  foot  msl.  Well  coordinates  and  elevations  are  entered  on 
well  completion  logs  (Appendix  C). 

3.2.2  Backhoe  Pits 

Four  pits  were  excavated  in  Zone  10  with  a  backhoe  in  order  to  examine 
soils  for  evidence  of  fuel  contamination  and  obtain  samples  of  shallow 
groundwater . 

3.2.3  Sample  Collection 

Water  and  sediment  samples  were  collected  from  all  10  Tyndall  AFB 
disposal  zones  between  November  29  and  December  3,  1983.  A  listing  of 
samples  collected  from  each  zone  is  given  in  Table  2.  General  sampling 
procedures  for  each  sample  type  are  described  below.  Sample  collection 
procedures  for  specific  analytes  are  described  in  Appendix  E.  Sample 
container  descriptions,  preservation  methods,  ana  holding  times  are 
listed  in  Table  E-l  of  Appendix  E.  Sample  chain  of  custody  forms  are 
reproduced  in  Appendix  F. 

3.2.3. 1  Well  Samples — Prior  to  collecting  well  samples,  depth  to  the 
water  surface  was  measured  and  the  volume  of  standing  water  in  the  well 
was  determined.  A  minimum  of  five  times  the  volume  of  standing  water  was 
removed  from  the  well  by  pumping  or  bailing. 

Specific  conductance,  temperature,  and  pH  measurements  were  taken  from  a 
plastic  bucket  filled  with  the  bailer  immediately  prior  to  sample 
collection.  Sample  bottles  were  filled  from  the  bailer  with  strict 
adherence  to  quality  assurance  procedures  described  in  Appendix  fc.. 
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Bottle  numbers  and  field  observations  were  recorded  on  field  data  sheets, 
reproduced  in  Appendix  D. 

3. 2. 3. 2  Surface  Water  Samples — Before  collecting  surface  water 
samples,  the  total  water  depth  was  estimated  and  specific  conductance, 
temperature,  and  pH  were  measured  in  situ.  Each  sample  location  was 
marked  by  driving  a  stake  into  the  adjacent  bank.  Grab  samples  were 
collected  in  the  appropriate  bottles  at  approximately  mid-channel. 

Bottle  numbers  and  field  observations  were  recorded  on  field  data 
sheets . 


3. 2. 3. 3  Sediment  Samples — Sediment  samples  were  collected  at  three 

of  the  four  surface  water  sampling  locations.  A  ponar-type  dredge  was 
used  to  collect  the  samples  where  bottom  conditions  permitted.  Where 
excessive  vegetation  or  rocks  prohibited  use  of  the  ponar,  samples  were 
collected  with  a  small  trowel  or  shovel.  Sample  bottle  numbers  and  field 
observations  were  recorded  on  field  data  sheets. 

3. 2. 3. 4  Backhoe  Pits — Immediately  following  excavation  of  the  pits, 
depth  to  the  water  surface  was  estimated  and  a  backhoe  bucket  of  water 
was  retrieved.  Grab  samples  were  collected  in  appropriate  bottles 
directly  from  the  backhoe  bucket.  Specific  conductance,  temperature,  and 
pH  were  measured  in  the  bucket  prior  to  sample  collection.  Exposed  soil 
in  the  backhoe  pits  was  examined  for  evidence  of  fuel  contamination. 
Sample  bottle  numbers  and  field  observations  were  recorded  on  field  data 
sheets . 
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4.0  DISCUSSION  OF  RESULTS  AND  SIGNIFICANT  FINDINGS 

4.1  RELEVANT  HATER  QUALITY  CRITERIA  AND  STANDARDS 

4.1.1  Florida  Drinking  Water  Standards 

All  groundwaters  sampled  during  the  Tyndall  AFB  Phase  lib  survey  are 
classified  G-II  according  to  the  Florida  Department  of  Environmental 
Regulation  (FDER)  (Lent,  1984).  Section  17-3.404  of  the  Florida  Adminis¬ 
trative  Code  (FAC)  (FDER,  1983)  states  that  all  Class  G-I  and  G-II 
groundwaters  must  meet  Florida  primary  and  secondary  drinking  water 
standards  established  by  the  Florida  Safe  Drinking  Water  Act  (FDER, 

1982),  unless  natural  background  concentrations  exceed  the  standards  or 
the  water  in  question  is  within  a  permitted  zone  of  discharge.  Table  4 
lists  MCLs  established  by  Florida  drinking  water  regulations  for 
parameters  analyzed  in  the  Phase  lib  survey.  MCLs  are  not  established 
for  all  survey  parameters. 

Based  on  inspection  of  Tyndall  AFB  Phase  lib  data  (Tables  8  through  11) 
natural  background  levels  for  the  six  parameters  listed  in  Table  4  are 
within  MCLs,  with  the  possible  exception  of  pH.  As  noted  in  Section  3.1, 
upgradient  (background)  wells  were  not  installed  at  Tyndall  AFB  disposal 
sites.  Of  37  groundwater  pH  readings  taken  at  Tyndall  AFB  during  the 
Phase  lib  survey,  25  are  below  the  minimum  MCL  of  6.5.  These  data 
suggest  that  the  natural  background  for  pH  at  Tyndall  sites  is  probably 
below  the  MCL  of  6.5.  Paragraph  17-3.404(2)  of  the  FAC  states  that  if 
the  natural  background  pH  is  lower  than  the  minimum,  the  background  value 
shall  be  the  prevailing  standard. 

Paragraph  17-3.404  of  the  FAC  states  that  drinking  water  standards  do  not 
apply  to  groundwaters  within  a  permitted  zone  of  discharge.  There 
are  no  such  permited  zones  at  Tyndall  AFB  or  Lynn  Haven  DFSP,  thus  this 
exemption  from  the  standards  does  not  apply. 


4.1.2  EPA  Interim  Drinking  Water  Regulations 

Standards  established  by  these  regulations  are  not  directly  applicable  to 
groundwater  sampled  during  the  Tyndall  AFB  Phase  lib  survey,  as  the 


•  •  • 

Table  4.  Relevant  Maximum  Contaminant  Levels  for  Drinking  Water 


*MCLs  are  given  only  for  parameters  for  which  analytical  results  are  reported 
in  the  Tyndall  AFB  Phase  lib  survey. 

**Source:  Florida  Drinking  Water  Regulations,  Section  17-22.104  F.A.C. 

^Source:  EPA  National  Interim  Drinking  Water  Regulations,  40  CFR  143. 
ttSum  of  bromodicnloromethane ,  dibroraochloromethane,  tribromomethane 
(bromoform),  and  tr ich loromethane  (chloroform). 


regulations  pertain  to  public  water  systems.  However,  MCLs  established 
by  EPA  interim  primary  and  secondary  drinking  water  regulations  are 
essentially  those  adopted  by  FDER.  For  parameters  analyzed  during  this 
survey,  the  only  difference  between  EPA  and  Florida  MCLs  is  the  absence 
of  an  upper  limit  on  pil  for  the  Florida  MCLs.  Since  none  of  the  pH 
values  recorded  during  the  Tyndall  AFB  Phase  lib  survey  exceed  the  EPA 
MCL  maximum  of  8.5  units,  the  EPA  and  Florida  MCLs  are  identical  for  the 
purposes  of  this  report.  In  all  subsequent  discussions,  the  term  MCL 
will  refer  to  the  contaminant  levels  listed  in  Table  4,  which  are 
applicable  under  Florida  regulations  to  all  groundwaters  sampled. 


4.1.3  Florida  Criteria  for  Surface  Waters 


Florida  Water  Quality  Standards  (FWQS),  FAC  Section  17-3  (FDER,  1983) 
give  criteria  for  three  classes  of  water  relevant  to  the  Tyndall  AFB 
Phase  lib  survey.  These  are: 

1.  General  (all  surface  waters  except  within  zones  of  mixing); 

2.  Class  II  (surface  waters  for  shellfish  harvesting  or 
propagation);  and 

3.  Class  III  (surface  waters  for  recreation,  propagation,  and 
management  of  fish  and  wildlife). 


Table  5  gives  Florida  classifications  for  surface  waters  nearest  each 
disposal  site  and  approximate  distances  between  surface  waters  and  sites. 
Table  b  is  a  summary  of  Florida  surface  water  criteria  for  parameters 
analyzed  during  the  Tyndall  AFB  Phase  lib  survey.  Criteria  are  not 
established  by  FWQS  for  all  parameters  in  the  survey. 


Surface  water  sampling  for  the  Tyndall  AFB  Phase  lib  survey  was  limited 
to  the  drainage  ditch  dividing  the  main  base  landfills  in  Zone  1.  Only 
general  criteria  apply  to  this  water.  Surface  water  criteria  for  water 
bodies  nearest  the  disposal  sites  are  cited  only  for  the  basis  of 
comparing  groundwater  quality  (and  drainage  ditch  water  quality  in  the 
case  of  Zone  1)  to  the  receiving  surface  water. 
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Table  5.  Florida  Classification  of  Surface  Waters  Nearest  to  Tyndall  AFB 
Disposal  Sites 


Zone 

No. 

Phase  I 
Site  Nos. 

Site  Description 

Name  of  Nearest 
Surface  Water 

Florida 
Surface  Water 
Classification 

Approximate 
Distance  from 
Site  (feet) 

1 

6,7 

Main  Base  Landfills 

Gulf  of  Mexico 

III 

<500 

2 

Id 

Lynn  Haven  DFSP 

North  Bay 

II 

<500 

3 

14 

POL  Area  A 

Shoal  Point  Bayou 

II 

<500 

4 

A* 

AAfLS  Service  Station 

Gulf  of  Mexico 

III 

2,500 

5 

B* 

Small  Arms  Repair  Area 

East  Bay 

II 

1,000 

b 

17 

highway  9b  Fire  Training 
Area 

Gulf  of  Mexico 

III 

3,u00 

7 

4 

Southeast  Runway  Extension 
Burial  Site 

East  Bay 

II 

5,000 

d 

15 

6,000  Area  Landfill 

East  Bay 

II 

1,500 

9 

b 

PCL  Area  B 

East  Bay 

III 

5,500 

10 

16 

Shell  Bank  Fire  Training 
Area 

Shoal  Point  Bayou 

II 

<500 

*Site  discovered  subsequent  to  Phase  I  records  search;  site  designations  were  assigned  in 
Phase  Ila  presurvey. 

Source:  Hatch  e£al.,  I9dl. 


tnit  below  natural  background  of 
predominantly  fresh  waters  and  coastal 
waters ,  or  hd re  than  twrterths  unit  below 
natural  background  of  open  veters. 


n 

v  ^ 


4.1.4  EPA  Water  Quality  Criteria 

EPA  water  quality  criteria  are  intended  as  guidelines  and  have  no 
regulatory  impact.  Ambient  criteria  provide  guidelines  for  potable  water 
and  consumption  of  aquatic  organics.  Surface  water  (saltwater  aquatic 
life)  criteria  can  be  used  as  a  comparison  to  groundwater  quality. 

EPA  has  established  water  quality  criteria  for  64  toxic  pollutants  or 
pollutant  categories  (EPA,  1980).  Criteria  are  given  for  freshwater  and 
saltwater  aquatic  life  and  human  health.  A  summary  of  criteria  for 
parameters  analyzed  in  the  Tyndall  AFB  Phase  lib  survey  is  given  in 
Table  7.  Criteria  for  freshwater  aquatic  life  are  not  listed  in  Table  7 
since  there  are  no  significant  fresh  water  systems  potentially  impacted 
by  disposal  sites  at  Tyndall  AFB. 

Human  health  criteria  are  derived  from  animal  toxicity  data  and  are  given 
as  ambient  criteria  for  noncarcinogenic  pollutants,  and  concentrations 
estimated  to  cause  a  specified  level  of  incremental  cancer  risk  for 
carcinogens.  Human  health  criteria  assume  that  intake  of  the  pollutant 
comes  from  two  sources:  (l)  drinking  an  average  of  2  liters  of  water  per 
day,  and  (2)  ingesting  an  average  of  6.5  grams  of  fish  per  day.  Concen¬ 
trations  shown  for  incremental  cancer  risk  in  Table  7  indicate  those 
which  are  estimated  to  cause  a  lifetime  carcinogenic  risk  of  10"^, 
or  one  cancer  in  a  population  of  1  million.  These  concentrations  are 
very  conservative  (low)  and  are  often  well  below  analytical  detection 
limits.  Methodologies  for  determining  human  health  criteria  are 
discussed  in  detail  by  EPA  (1980). 

As  of  this  writing  there  are  no  EPA  or  FDER  standards  for  pollutants  in 
sediments. 


4.2  ANALYTICAL  RESULTS 

Sample  collection  and  in  situ  measurements  were  performed  between 
November  29  and  UecemDer  3,  1983.  Results  of  analyses  are  given  in 
Tables  8  through  12.  All  samples  were  returned  to  the  WAR  laboratory  for 
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Table  7.  Relevant  EPA  Water  Quality  Criteria  (Page  1  of  3) 
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Table  10.  Analytical  Results,  Zones  6,  7,  8,  9  and  10 
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Table  11.  Results  of  Purgeao le  Organics  Analyses  (Page  1  of  2) 


Constituents 

Zone  3 
T3-EW 

Tb-1 

Zone  6 
T6-2  T6-3 

T6-3(D) 

T7-1 

Zone 

T7-2 

7 

T7-3 

T7-EW 

Detection 
Limit  ug/1 

Volatile  Halocarbons 

droned  ich  loromethane 

© 

© 

© 

4 

© 

© 

© 

© 

© 

1 

Bromoform 

ND 

© 

© 

© 

© 

© 

© 

© 

97 

3 

Broraomethane 

© 

© 

5 

© 

© 

© 

© 

© 

© 

5 

Carbon  tetracnloride 

ND 

i© 

© 

© 

© 

© 

© 

© 

© 

1 

Chlorobenzene 

i© 

© 

© 

© 

© 

© 

© 

© 

© 

1 

Chloroetnane 

f© 

1© 

© 

© 

© 

© 

© 

© 

© 

1 

2-Chloroetnylvinyl  ether 

ND 

© 

© 

© 

© 

© 

© 

© 

© 

3 

Chlorofonn 

9 

© 

© 

3 

© 

© 

© 

© 

© 

1 

Chloramethane 

© 

© 

© 

© 

© 

© 

© 

© 

© 

5 

Di bromoch loromethane* 

ND 

© 

© 

© 

© 

© 

© 

© 

<3* 

1 

l ,2-Oichlorobenzene 

ND 

© 

© 

© 

© 

© 

© 

© 

© 

1 

1 ,3-Dichlorobenzene 

© 

© 

© 

© 

© 

© 

© 

© 

© 

1 

1 ,4-Dichlorobenzene 

ND 

© 

© 

© 

© 

© 

© 

© 

© 

1 

Dichlorodif luoromethanet 

© 

© 

© 

133 

84 

© 

© 

© 

12 

1 

1 , 1-Dichloroethane 

© 

© 

© 

© 

© 

© 

© 

© 

© 

1 

1 ,  l-Dichloroetnene 

1 

1 

1 

© 

3 

© 

© 

© 

© 

1 

l ,2-Dichloroethane 

ND 

© 

© 

© 

© 

© 

© 

© 

© 

1 

Trans- 1 , 2-Dich  loroetliene 

© 

0 

© 

10 

5 

© 

© 

© 

© 

1 

Cis-1 ,3-Dich  loropropene* 

© 

© 

© 

© 

© 

© 

© 

© 

O* 

1 

Trans- 1 ,3-Dich  loropropene 

ND 

© 

© 

© 

© 

© 

© 

© 

© 

1 

Methylene  chloride 

24 

22 

17 

64 

© 

17 

12 

15 

9 

1 

Tet  rach lor oet hene 

l© 

© 

© 

© 

© 

© 

© 

© 

© 

1 

1,1, l-Trichloroethane 

a 

10 

7 

13 

© 

7 

b 

6 

8 

1 

l ,  l  ,2-Trichloroethane* 

ND 

© 

© 

© 

© 

© 

© 

© 

O* 

1 

1 , 1 ,2,2-Tetracnloroethane 

i© 

© 

© 

© 

© 

© 

© 

© 

© 

1 

Trich loroethene 

© 

© 

© 

© 

© 

© 

© 

© 

© 

1 

Tr ich loro f luoromet hane 

© 

© 

© 

© 

© 

7 

© 

© 

4 

1 

Vinyl  chloride  ^ 

© 

© 

© 

© 

© 

© 

© 

© 

© 

l 

TOTAL  VOLATILE  HALOCARBONS 

(Sura  of  above  constituents) 

42 

39 

30 

247 

94 

31 

18 

21 

133 
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Constituents 


Zone  3  Zone  6 

T3-EW  T6-1  T6-2  T6-3  T6-3(u) 


Zone  7 
T7-2  T7-3 


Detection 
Limit  ug/1 


Volatile  Aromatics 


Benzene 

1 

12 

to 

94 

35 

Ethyl  benzene 

Ml 

ND 

ND 

68 

32 

Toluene 

to 

M) 

ND 

M) 

2 

Xylenes 

ND 

59 

M3 

970 

470 

TOTAL  VOLATILE  AROMTICS 

1 

71 

ND 

1,132 

539 

(Sun  of  above  constituents) 

'TOTAL  PURGEABLE  ORGANICS 

43 

110 

30 

1,379 

633 

8  2 


NOTES:  All  results  reported  in  ug/1. 

ND  =  Not  detected. 

*The  compounds  dibronochloromethane,  cis-l,3-dichloropropene,  and  1,1,2-trichloroethane  coelute  using  these 
methodologies  and  cannot  be  differentiated.  The  total  concentration  for  the  sun  of  these  three  cotipounds 
is  3  ug/1. 

title  compounds  dichlorodif luoromethane  and  vinyl  chloride  coelute  using  these  methodologies  and  cannot  be 
differentiated.  Peaks  eluting  at  a  time  consist  ant  with  these  compounds  have  been  identified  as 
dichlorodifluoromethane  due  to  this  carpound's  greater  stability  and  its  caavon  usage. 


Table  12.  Results  of  DDTR  Analyses,  Zone  1  Sediments 


Q 


Sample  Location  Concentrations  of  DDTR  Metabolites,  ug/kg  Dry  Weight 


Number 

o,p  DUD 

p.p'DOU 

o,p  DUE 

p ,  p  '  DUE 

o ,  p  DDT 

p.p'DUT 

Total  DDTR 

Ti-SEDl 

<U.10 

1.9 

<0.10 

2.2 

0.4 

o.y 

11.4 

T1-SED2 

<0.10 

o.8 

<0.10 

4.1 

<0. 10 

1.5 

12.4 

Tl-SEDJ 

<0.10 

4.7 

<0.10 

1.5 

<0.10 

0  .b 

b .  8 

preparation  of  quality  control  spikes  and  assignment  of  sample  numbers. 
Samples  were  then  shipped  to  subcontractor  laboratories  for  analyses. 
Analyses  for  TOX  were  performed  by  Utah  Biomedical  Testing  Labs  (UBTL),  a 
division  of  the  University  of  Utah  Research  Institute  in  Salt  Lake  City, 
Utah.  All  other  analyses  were  performed  by  Technical  Services,  Inc. 

(TSI)  of  Jacksonville,  Florida.  Analytical  methods  used  and  detection 
limits  attained  are  listed  in  Table  E-l,  Appendix  E.  Analytical  quality 
control  is  discussed  in  Appendix  E. 

4.3  DISCUSSION  OF  RESULTS 
4.3.1  General 

Results  of  analyses  on  environmental  samples  collected  during  the  Tyndall 
AFB  Phase  lib  survey  are  discussed  in  terms  of  relevant  water  quality 
standards  and  criteria  whenever  possible.  All  groundwater  sampled  during 
the  survey  is  classified  G-II  by  the  state  of  Florida,  and  must  conform 
to  MCLs  established  by  Florida  drinking  water  regulations.  Of  the 
parameters  analyzed  in  this  survey,  MCLs  are  established  for  cadmium, 
chromium,  iron,  lead,  zinc,  pH,  and  total  THMs  (see  Table  4).  Florida 
drinking  water  MCLs  are  identical  to  MCLs  established  by  EPA  interim 
drinking  water  regulations  for  the  parameters  analyzed. 

Where  MCLs  are  not  available  for  direct  comparison,  Florida  or  EPA 
criteria  for  surface  water  nearest  the  site  can  be  used  to  compare  with 
groundwater  quality.  This  is  an  indirect  comparison,  and  in  order  to 
estimate  the  potential  impact  of  groundwater  quality  on  the  receiving 
surface  water  the  following  factors  must  be  taken  into  account: 

1.  Rate  of  migration  of  the  contaminant  from  shallow  groundwater  to 
the  adjacent  surface  water;  and 

2.  Fate  of  the  contaminant  once  it  reaches  the  surface  water 
(i.e.,  degree  of  dispersion  or  mixing,  degree  of  dissolution, 
adsorption  on  sediments  or  vegetation,  etc.). 

With  the  limited  data  available  at  Tyndall  AFB  disposal  sites,  these 
factors  cannot  be  quantified.  Thus,  if  groundwater  concentrations  of 


pollutants  exceed  adjacent  surface  water  criteria  it  cannot  be  said  with 
certainty  that  the  surface  water  will  be  adversely  impacted,  however,  if 
groundwater  parameters  are  within  adjacent  surface  water  criteria,  it  can 
be  stated  with  certainty  that  the  surface  water  criteria  will  not  be 
exceeded  due  to  local  groundwater  discharge.  Florida  surface  water 
criteria  are  listed  in  Table  6  for  chromium,  lead,  oil  ana  grease,  pH, 
phenolic  compounds  (particularly  chlorinated  phenolics),  specific 
conductance,  cadmium,  iron,  nickel,  DDT,  and  zinc. 

The  Florida  general  surface  water  criterion  for  chlorinated  phenolics  is 
1  ug/1.  EPi\  has  established  water  quality  criteria  for  21  specific 
phenolic  compounds,  as  listed  in  Table  7.  These  criteria  can  be  used  for 
comparison  with  total  phenolic  data  only  to  determine  whether  the 
potential  exists  for  criteria  to  be  exceeded.  If  the  total  phenolic  con¬ 
centration  of  a  water  sample  exceeds  a  criterion  tor  a  specific  phenolic 
compound  or  group  of  phenolic  compounds,  then  the  potential  exists  for 
that  criterion  to  be  exceeded. 

EPA  water  quality  criteria  are  listed  in  Table  7  for  metals,  purgeable 
organics,  ana  phenolic  compounds.  EPA  water  quality  criteria  are  not 
established  for  all  purgeable  organic  compounds  analyzed  in  the  Tyndall 
aFB  Phase  lib  survey.  For  detected  compounds  without  criteria,  published 
toxicity  data  are  used  to  assess  potential  environmental  and  human  health 
hazards . 

There  are  no  criteria  or  standards  for  direct  evaluation  of  TOX  data.  If 
used  in  a  rigorous  manner  (e.g.,  RCRA  groundwater  compliance  monitoring), 
extensive  background  data  are  required  to  determine  statistically  whether 
monitoring  well  levels  are  significantly  higher  than  background  well 
levels.  When  used  as  a  screening  indicator,  as  is  the  case  with  the 
Tyndall  AFB  Phase  lib  survey,  such  data  are  not  available.  For  the 
purposes  of  interpreting  TOX  data  reported  in  this  survey,  a  TOX 
concentration  of  40  ug  Cl/1  was  selected  as  being  sufficiently  nigh  to 
indicate  a  positive  screening  test.  This  concentration  is  based  on  the 


Florida/EPA  MCL  for  THMs  which  is  100  ug/1  for  the  sum  of  bromoform, 
chloroform,  bromodichloromethane,  and  dibromochlororaethane  concentra¬ 
tions.  Molecular  weights  for  these  species  range  from  119.4  for  chloro¬ 
form  to  232.8  for  bromoform.  A  chloroform  concentration  of  100  ug/1 
would  be  equivalent  to  89  ug  Cl/1  reported  as  TOX,  the  ratio  of  the 
chloride  weight  (3  X  35.3  =  106.5)  to  the  molecular  weight  (119.4).  A 
bromoform  concentration  of  100  ug/1  would  be  equivalent  to  42  ug  Cl/1 
reported  as  TOX,  the  ratio  of  the  halogen  weight  reported  as  chlorine 
(3  X  35.5  =  106.5)  to  the  molecular  weight  (252.8).  The  cut-off  level 
for  TOX,  40  ug  Cl/1,  was  based  on  the  concentration  of  bromoform  that 
could  be  present  in  a  sample  without  exceeding  the  100  ug/1  THM  standard. 
A  TOX  concentration  of  40  ug  Cl/1  corresponds  to  a  range  of  45  ug/1  (all 
chloroform)  to  95  ug/1  (all  bromoform)  total  THMs  and  is  four  times  the 
reported  detection  limit  for  the  analysis.  These  comparisons  are  based 
on  molecular  weight  considerations  only  and  assume  100  percent  accuracy 
of  analytical  methods. 

Tyndall  AFB  Phase  lib  TOX  results  indicate  the  possibility  of  a  positive 
interference  in  the  analysis.  If  present,  this  positive  interference  is 
probably  due  to  the  presence  of  inorganic  halides  (e.g.,  chlorides)  in 
the  samples.  The  TOX  analysis  was  developed  as  a  screening  analysis  for 
drinking  water  and  was  adopted  by  EPA  for  landfill  monitoring  without 
additional  testing  on  the  basis  that  it  was  the  best  available  method 
(Harper,  1984;  Dressman,  1984).  It  has  since  been  found  that  the  TOX 
analysis  is  subject  to  positive  matrix  interferences,  particularly 
inorganic  halides  (Dressman,  1984).  Documentation  on  the  magnitude  of 
these  interferences  is  not  currently  available  in  the  literature.  TOX 
data  at  Tyndall  AFB  are  insufficient  to  quantify  positive  TOX  inter¬ 
ference.  Inspection  of  the  Tyndall  AFB  data  indicates  that  most  TOX 
analyses  fall  in  the  range  of  80  to  220  ug  Cl/1,  with  only  five  water 
samples  above  this  range.  Some  or  all  of  the  TOX  in  this  range  could  be 
a  result  of  positive  interference.  Since  the  data  are  insufficient  to 
verify  the  presence  of  interferences  or  to  quantify  their  magnitude,  the 
TOX  results  reported  herein  will  be  interpreted  as  a  positive  or  negative 


screening  analysis,  based  on  the  40  ug  Cl/1  criterion  discussed  above. 

In  nearly  all  cases,  additional  analyses  will  be  required  to  verify  the 
presence  of  TOX  contamination.  Further  discussion  of  suspected  TOX 
interferences  is  given  in  Appendix  L. 

There  are  no  criteria  or  standards  for  direct  evaluation  of  DOC  data. 
Background  DOC  concentrations  in  natural  water  samples  can  vary  widely, 
depending  primarily  on  decomposition  of  organic  matter  in  the  soil.  DOC 
data  for  this  survey  are  evaluated  subjectively  as  an  indication  of 
general  organic  contamination. 

4.3.2  Zone  1,  Main  Base  Landfills 

All  cadmium  concentrations  for  surface  water,  groundwater,  and  sediment 
are  below  the  detection  limit  of  5  ug/1  (ug/kg  dry  weight  for  sediments). 
This  detection  limit  is  below  the  MCL  of  10  ug/1  established  for  drinking 
water  by  EPA  and  FUER. 

Chromium  was  detected  at  or  near  the  detection  limit  of  10  ug/1  in  two 
groundwater  samples  and  one  surface  water  sample.  These  levels  are  well 
below  the  drinking  water  MCL  of  50  ug/1.  Chromium  was  detected  in  all 
four  sediment  samples  at  levels  ranging  from  200  to  2,8b0  ug/kg  dry 
weight.  These  levels  are  within  the  range  of  expected  natural 
background . 

Iron  levels  in  samples  from  four  of  six  wells  exceed  the  MCL  for  iron  in 
drinking  water,  300  ug/1.  Iron  levels  were  highest  in  wells  downgradient 
from  the  Sprayfield  Vicinity  Landfill,  where  a  value  of  44,400  ug/1  and  a 
mean  of  47,000  ug/1  were  reported  for  well  Nos.  Tl-4  and  Ti-b, 
respectively  (see  Figure  5).  The  sample  from  well  No.  Tl-5,  located 
between  these  wells  and  farther  downgradient  from  the  landfill  contained 
690  ug/1  iron.  Of  the  three  wells  at  the  Sewage  Plant  Vicinity  Landfill, 
only  one  (No.  Tl-l,  510  ug/l)  exceeded  the  MCL  for  iron. 


Surface  water  samples  from  the  drainage  ditch  dividing  the  two  landfills 
indicated  some  leaching  of  iron.  Sample  l'l-SWl,  upstream  of  the 
landfill,  contained  68  ug/1  iron.  The  three  downstream  samples  contained 
3,200,  2,100,  and  7,200  ug/1  iron.  All  downstream  samples  exceeded  the 
Florida  criterion  for  Class  III  surface  waters,  1.0  mg/1.  The  drainage 
ditch  discharges  to  the  Gulf  of  Mexico,  a  Class  III  water.  However,  the 
small  base  flow  from  the  ditch  should  be  rapidly  dispersed  and  diluted 
once  reaching  the  Gulf  of  Mexico,  and  should  not  adversely  affect  iron 
levels  beyond  a  small  zone  near  the  ditch  outfall.  Iron  levels  in  the 
ditch  sediments  ranged  from  169  to  1,797  rag/kg  dry  weight  and  are  within 
expected  natural  background  conditions. 

Nickel  was  detected  in  one  of  six  well  samples  (Tl-3)  at  a  concentration 
of  29  ug/1.  This  is  only  slightly  above  the  reported  detection  limit  of 
20  ug/l.  Though  there  is  no  drinking  water  MCL  for  nickel,  the  reported 
value  is  well  within  the  Florida  criterion  for  Class  II  and  III  surface 
waters,  10U  ug/1.  Nickel  was  detected  in  two  of  the  three  ditch  sediment 
samples  (Tl-SEDl  and  T1-SED3)  slightly  above  the  detection  limit  of 
190  ug/kg  dry  weight.  These  concentrations  are  within  the  range  of 
expected  natural  background. 

Lead  was  not  detected  in  any  groundwater  samples.  The  detection  limit 
reported  for  lead  is  30  ug/1,  below  the  drinking  water  MCL  of  30  ug/1.  A 
concentration  of  33  ug/1  was  reported  for  lead  in  the  surface  water 
sample  at  location  T1-SW3.  This  is  the  only  detectable  quantity  of  lead 
reported  for  water  samples  in  Zone  1.  Though  it  exceeds  the  Florida 
Class  L I I  water  quality  criterion  (30  ug/1)  for  the  receiving  water,  the 
low  lead  concentration  combined  with  the  small  base  flow  of  the  ditch 
will  not  have  a  significant  effect  on  lead  levels  in  the  Gulf  of  Mexico. 

Lead  concentrations  of  the  four  ditch  sediment  samples  ranged  from  190  to 
11,300  ug/kg  dry  weight.  These  levels  are  within  the  range  of  expected 
natural  background. 


Zinc  concentrations  in  all  downgradient  monitoring  well  locations  (Tl-1 
through  Tl-6)  were  below  the  drinking  water  MCL  of  5,000  ug/1.  The 
sample  from  the  existing  sewage  sprayfield  monitoring  well  (Tl-EW) 
contained  20,200  ug/1  zinc,  approximately  four  times  the  MCL.  High 
concentrations  in  this  well  are  probably  a  result  of  the  galvanized  well 
casing.  Limited  data  from  wells  downgradient  from  well  location  Tl-EW 
(well  locations  Tl-4,  Tl-5  and  Tl-b)  do  not  indicate  significant  levels 
of  zinc  in  the  shallow  groundwater.  Zinc  concentrations  at  the  two 
upstream  surface  water  sampling  locations  (Tl-SWl,  110  ug/1;  and  T1-SW2, 
74  ug/1)  exceed  the  Florida  Class  III  water  quality  criterion  for  zinc, 

30  ug/1.  The  source  of  the  zinc  may  be  the  sewage  sprayfield. 

Downstream  surface  water  zinc  concentrations  (T1-SW3  and  T1-SW4)  are  well 
below  the  criterion,  indicating  that  zinc  is  not  being  discharged  from 
the  ditcti  in  significant  quantities.  Sediment  zinc  levels  range  from  800 
to  2,020  ug/kg  dry  weight  and  are  within  the  range  of  expected  natural 
background. 

Total  phenol ics  in  Zone  1  well  and  surface  water  samples  range  from  3  to 
91  ug/1.  Florida  general  surface  water  criterion  are  1  ug/1  for  specific 
listed  chlorinated  phenolics.  Likewise  EPA  has  established  acute  and 
chronic  saltwater  aquatic  life  toxicity  levels  of  33  ug/1  and  34  ug/1, 
respectively  for  pentachlorophenol .  Since  the  total  phenolics  concentra¬ 
tion  in  some  samples  from  Zone  1  exceeds  these  criteria,  it  is  possible 
that  the  specific  chlorinated  phenolic  compounds  of  interest  are  present 
at  levels  of  concern.  However,  in  the  absence  of  information  regarding 
which  specific  phenolic  compounds  make  up  the  totals  measured,  it  is 
impossible  to  determine  if  any  criteria  are  exceeded. 

Total  DDTR  (DDT  and  its  metabolites  listed  in  Table  12)  range  from  6.8  to 
12.4  ug/kg  dry  weight  from  the  three  Zone  1  sediment  samples.  Concentra¬ 
tions  of  individual  isomers  range  from  less  than  0.10  to  6.9  ug/kg  dry 
weight.  At  these  low  sediment  concentrations  it  is  unlikely  that  DDT 
would  be  present  in  detectable  quantities  in  the  overlying  ditch  waters 
due  to  its  low  solubility  and  tendency  to  adsorb  to  sediments. 


Screening  analyses  for  TOX  were  positive  for  all  Zone  1  samples,  with  all 
concentrations  exceeding  10U  ug  Cl/1.  TOX  in  samples  from  well 
Nos.  Tl-l,  Tl-2,  and  Tl-3  was  detected  at  concentrations  of  2,900,  400, 
and  3,100  ug  Cl/1,  respectively.  These  wells  are  screened  to  a  depth  4 
to  6  feet  below  msl  and  may  be  showing  results  of  positive  chloride 
interference  in  the  TOX  analysis.  The  sample  from  surface  water  location 
T1-SW3  contained  1,800  ug  Cl/1  TOX.  TOX  levels  in  the  ditch  sediments 
ranged  from  3,400  to  5,200  ug  Cl/kg  dry  weight. 

DOC  concentrations  for  all  Zone  1  water  samples  with  the  exception  of 
well  No.  Tl-5  varied  from  9  to  28  mg/1,  within  the  range  of  expected 
natural  background  conditions.  The  elevated  value  of  69  mg/1  from  well 
No.  Tl-5  may  indicate  the  presence  of  organic  contamination. 

Specific  conductance  of  water  samples  ranged  from  91  to  860  umho/cm. 

Wells  with  the  highest  values  (Nos.  Tl-l,  Tl-2,  and  Tl-3)  are  in  close 
proximity  to  the  adjacent  estuary  and  are  screened  to  a  depth  4  to  6  feet 
below  msl,  thus  may  be  showing  the  effects  of  salt  water  intrusion.  This 
may  be  occurring  to  a  lesser  extent  in  well  No.  Tl-5,  which  is  screened 
to  a  depth  of  0.5  feet  below  msl.  Well  Nos.  Tl-4  and  Tl-b  are  screened 
to  depths  of  5  and  3.5  feet  above  msl  and  should  not  be  subject  to  sig¬ 
nificant  salt  water  intrusio  .  Data  for  surface  water  samples  indicate 
that  at  least  some  of  the  observed  specific  conductance  in  Zone  1  ground- 
water  may  be  attributed  to  landfill  leachate.  Specific  conductance  of 
all  ditch  surface  water  samples  downstream  from  the  landfill  boundary 
(T1-SW2,  TI-SW3,  and  T1-SW4)  are  more  than  double  the  value  reported  for 
the  station  upstream  of  the  landfill  (T1-SW1).  The  ditch  bottom  between 
Tl-SWl  and  T1-SW4  is  approximately  6  to  8  feet  above  msl  indicating  that 
elevated  specific  conductance  in  the  ditch  water  is  probably  not  due  to 
tidal  influences. 

All  pH  values  reported  for  Zone  l  samples  are  within  the  range  of 
expected  natural  background  conditions. 


Lead,  oil  and  grease,  and  visible  fuel  layers  were  not  detected  in  any 
Zone  2  wells. 


TOX  screening  analyses  for  Zone  2  were  positive  at  all  wells,  with  con¬ 
centrations  in  the  range  of  90  to  320  ug  Cl/1.  These  wells  are  screened 
to  depths  varying  from  2.7  to  6.2  feet  below  msl  and  may  be  showing 
effects  of  salt  water  intrusion  and  positive  interference  in  the  TOX 
analysis .  DOC  at  well  No.  LH2-1  was  detected  at  123  mg/1  and  may 
indicate  the  presence  of  fuel  contamination  from  the  bunker  C  disposal 
area;  however,  there  was  no  visible  fuel  or  detectable  oil  and  grease  in 
samples  from  this  well.  This  apparent  discrepancy  may  be  a  result  of  the 
difficulty  in  obtaining  representative  samples  from  the  monitoring  wells. 
Floating  fuels  may  be  collected  in  the  first  bailer  or  first  sample 
poured  from  the  bailer,  but  may  not  be  collected  in  subsequent  samples. 
Specific  conductance  varied  from  30  to  42b  uraho/cm  in  the  seven  wells. 
There  is  no  evidence  that  this  range  exceeds  natural  background 
conditions.  The  pH  range  of  4.6  to  7.6  is  consistent  with  the  expected 
range  of  natural  background  conditions. 

4.3.4  Zone  3,  POL  Area  "A” 

TOX  screening  analyses  were  positive  for  all  Zone  3  monitoring  wells, 
ranging  from  90  to  140  ug  Cl / 1 .  These  wells  are  screened  to  depths 
varying  from  1.6  to  6.7  feet  below  msl  and  may  be  showing  effects  of 
salt  water  intrusion  and  positive  interference  in  the  TOX  analysis. 

Specific  conductance  (range  of  105  to  415  umho/cm)  and  pH  (range  of  5.6 
to  7.0)  are  within  the  expected  range  of  natural  background  conditions 
for  these  parameters.  The  maximum  DOC  value  recorded,  14  mg/1  at 
well  No.  T3-4,  is  within  the  range  of  expected  natural  background 
conditions.  All  other  U0C  values  in  Zone  3  are  below  2  mg/1.  Lead  was 
detected  in  well  No.  T3-3  at  a  concentration  of  34  ug/1,  only  slightly 
above  the  detection  limit  of  30  ug/1  and  well  below  the  MCL  of  50  ug/1. 
Lead  was  not  detected  in  the  other  three  Zone  3  monitoring  wells.  These 


data  do  not  indicate  migration  of  significant  quantities  of  lead  from  the 
sludge  disposal  area. 


Oil  and  grease  was  detected  in  three  of  four  monitoring  wells  at  concen¬ 
trations  below  the  Florida  general  surface  water  criterion  of  5  mg/1. 

|  The  highest  oil  and  grease  value  reported  for  Zone  3  is  1.6  mg/1  in  well 

No.  T3-3.  All  other  values  are  below  U.4  mg/1. 

The  concentration  of  total  purgeable  organics  reported  for  well  No.  6A 

|  (location  T3-EW)  is  4z  ug/1.  Concentrations  of  detectable  constituents 

;  are  as  follows:  chloroform,  9  ug/1;  1 , l-dich loroethene ,  1  ug/1; 

\ 

s  methylene  chloride,  24  ug/1;  1 ,  l , 1-trichloroethane,  6  ug/1;  and  benzene, 

;  1  ug/1.  Chloroform  is  well  below  the  MCL  of  lUU  ug/1  for  THMs.  Though 

|  federal  or  state  criteria  have  not  been  established  for  1 , 1-dichloro- 

ethene,  it  is  expected  to  have  toxicological  properties  similar  to  those 
for  tr ichloroethene  and  1 ,2-dichloroethane.  Available  toxicological  data 
for  these  compounds  do  not  indicate  any  acute  or  chronic  toxicological 
effects  at  concentrations  as  low  as  1  ug/l  (Sax,  19b3),  nethlyene 
chloride  is  not  acutely  or  chronically  toxic  to  humans  at  a  concentration 
of  24  ug/1  (Sax,  1979).  The  l , 1 , 1-trichloroethane  concentration  of 
6  ug/1  is  below  the  hPA  ambient  water  quality  criterion  for  human  health, 
16.4  ug/1.  The  benzene  concentration  of  l  ug/1  is  slightly  above  the 
detection  limit  (1  ug/1)  and  is  well  below  the  recommended  drinking  water 
limit  of  4,5UU  ug/1  (Sax,  1962).  In  summary,  the  detected  levels  of  five 
purgeable  organic  constituents  at  potable  well  No.  6A  do  no*-  indicate  any 
human  health  hazard  with  regard  to  potable  water  supplies. 

4.3.5  Zone  4,  AAFES  Service  Station 

Well  No.  T4-1,  downgradient  from  the  former  leaking  gasoline  tank  at  the 
AAFLS  Service  Station,  was  sampled  to  determine  whether  a  visually 
detectable  amount  of  fuel  was  present  on  the  surface  of  the  water  table. 
Most  of  the  leaking  gas  is  believed  to  have  been  collected  and  removed  by 
the  storm  sewer  system.  No  fuel  was  visible  in  water  bailed  from  the 
well. 


4-26 


2/3 


FfiD-ftl47  465  INSTALLATION  RESTORATION  PROGRAM  PHASE  II 

CONFIRMATION/QUANTIFICATION  STA.  <U>  HATER  AND  AIR 
RESEARCH  INC  GAINESVILLE  FL  U  G  THIESS  ET  AL.  AUG  84 
UNCLASSIFIED  7166  (110)  F33615-81-D-4007  F/G  13/2  NL 


csuswv 


lW.V.V. 


sT-CT-W.*  4.  ., 


dU  Ji  j.< 


w 


i-  a« 

■  3.2 

|2.2 

|4£ 

1 2.0 

1 

mi 

L25  1 1.4  111.6 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUNCAU  Of  STANOAftOS  -  ifBS  -  A 


A  «rv  *  '•  -■ 

V Vv  V1  V  • 

v*V*  »,K*  • 

-\V  ^ 


TOW 


CT-7 


■v.i 


■rTv. 


I 


*  r 
/. 

n 


.'>■ 


4.3.6  Zone  5,  Small  Arms  Repair  Area 

Chromium  and  lead  were  not  detected  in  water  samples  from  the  three 
Zone  5  monitoring  wells.  Detection  limits  for  the  two  metals  were  10  and 
30  ug/1,  respectively;  below  the  common  MCL  of  50  ug/1. 


Specific  conductance  (range  of  78  to  230  umho/cm)  and  pH  (range  of  4.6  to  ^ 

5.5)  are  within  the  expected  range  of  natural  background  conditions  for 
these  parameters.  DOC  concentrations  range  from  less  than  0.30  to  J 

2  mg/1,  well  within  the  expected  range  of  natural  background.  TOA  J 

screening  analyses  were  positive  for  all  three  wells,  ranging  from  80  to  j 

120  ug  Cl/1.  J 
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4.3.7  Zone  6,  Highway  98  Fire  Training  Area 

Lead  was  detected  in  well  No.  T6-3  at  a  concentration  of  31  ug/1,  below 
the  MCL  of  50  ug/1.  Lead  was  not  detected  in  the  other  two  wells. 

Concentrations  of  total  purgeable  organics  in  the  three  monitoring  wells 
range  from  30  to  1,379  ug/1.  Bromodichloromethane  and  chloroform  were 
detected  in  well  No.  Tb-3  at  concentrations  of  4  and  3  ug/1,  respective¬ 
ly;  well  below  the  THM  MCL  of  100  ug/1.  Bromomethane  was  detected  in 
well  No.  Tb-2  (5  ug/l)  and  dichlorodif iuororaethane  was  detected  in  both 
samples  from  well  No.  T6-3  (133  and  84  ug/1).  Both  are  halomethanes  for 
which  the  EPA  chronic  toxicity  level  for  marine  aquatic  life  is 
6,400  ug/l.  Human  health  criteria  are  not  given  for  either  compound. 
Dichlorodif luoromethane  is  expected  to  be  similar  to  THMs  with  respect  to 
toxicity  and  exceeds  the  MCL  for  THMs  in  one  of  two  samples  from  well  No. 
Tb-3.  Trans-1 ,2-dichloroethane  and  l , 1-dichloroethene  were  detected  in 
all  three  Zone  6  wells  at  concentrations  ranging  from  1  to  10  ug/1. 

These  compounds  are  expected  to  have  toxicological  properties  similar  to 
those  for  trichloroethene  and  1 ,2-dichloroethane.  Available  toxicologi¬ 
cal  data  for  the  latter  two  compounds  do  not  indicate  any  acute  or 
chronic  toxicological  effects  at  concentrations  as  low  as  10  ug/l  (Sax, 
1983).  Methylene  chloride  was  detected  in  all  three  monitoring  wells  at 
concentrations  of  17  to  84  ug/1.  Methylene  chloride  is  not  toxic  to 
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humans  in  this  concentration  range  (Sax,  1979).  1 , 1 , 1-tr ichloroethane 

was  detected  in  all  three  wells  at  concentrations  below  the  EPA  ambient 
water  quality  criterion  of  18.4  ug/1.  Benzene  was  detected  in  all  three 
wells  at  concentrations  of  12  to  94  ug/1,  well  below  the  recommended 
drinking  water  limit  of  4,500  ug/1  (Sax,  1982).  Ethyl  benzene  was 
detected  in  ooth  samples  from  well  No.  T6-3  at  concentrations  of  06  and 
32  ug/1.  These  concentrations  exceed  the  EPA  ambient  water  quality 
criterion  of  1.4  ug/1.  Toluene  was  detected  in  well  No.  Tb-3  at  a 
concentration  of  2  ug/1,  well  below  the  EPA  ambient  criterion  of 
14.3  ug/l.  Xylenes  were  detected  in  all  three  wells  at  concentrations  of 
59  to  970  ug/1.  Though  EPA  criteria  have  not  been  established  for 
xylenes,  toxicological  data  for  xylenes  and  toluene  indicate  that  the  two 
compounds  have  similar  toxicological  effects  on  laboratory  animals 
(Sax,  1979).  The  xylene  concentrations  in  Zone  6  wells  indicate 
significant  contamination. 

Concentrations  of  total  phenolics  in  Zone  6  wells  range  from  32  to 
62  ug/l.  These  levels  exceed  the  Florida  general  surface  water  criterion 
for  chlorinated  phenolics  (1  ug/1),  as  well  as  several  EPA  surface  water 
criteria  for  specific  phenolic  compounds  (see  Table  7).  The  hazard 
potential  of  total  phenolics  detected  in  Zone  b  wells  cannot  be  fully 
assessed  without  additional  analyses  for  specific  phenolic  compounds. 

Specific  conductance  (range  of  65  to  248  umho/cm)  and  ph  (range  of  4.5  to 
b.2)  are  within  the  expected  range  of  natural  background  conditions  for 
these  parameters.  DOC  concentrations  for  four  samples  from  the  three 
wells  range  from  32  to  lib  mg/1.  Elevated  values  for  the  sample  from 
well  No.  T6-2  (75  mg/1)  and  one  sample  from  well  No.  Tb-3  (lib  mg/1) 
indicate  the  presence  of  organic  contamination. 

During  well  installation  soil  samples  from  all  depths  below  the  surface 
sample  had  strong  fuel  odors.  Water  released  from  these  samples  showed 
a  clearly  visible  oil  sheen.  TOX  analyses  were  not  performed  on  Zone  6 
samples . 
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4.3.8  Zone  7,  Southeast  Runway  Extension  Burial  Site 

Lead  was  not  detected  in  three  monitoring  wells  and  one  existing  potable 
water  well  in  Zone  7.  The  detection  limit  reported  for  lead  is  30  ug/1, 
below  the  MCL  of  50  ug/1. 

Total  purgeable  organics  concentrations  in  the  three  Zone  7  monitoring 
wells  range  from  18  to  31  ug/1.  Methylene  chloride  was  detected  in  all 
three  wells  at  concentrations  of  12  to  17  ug/1,  well  below  levels  known 
to  be  toxic  to  humans  or  other  life  (Sax,  1979).  Concentrations  of 
l , l , 1-tr ichloroethane  range  from  6  to  7  ug/1  in  the  three  wells,  well 
below  the  EPA  ambient  criterion  of  ltt.4  ug/l.  Trichlorof luoromethane  was 
detected  in  well  No.  T7-1  at  a  concentration  of  7  ug/1.  The  concentra¬ 
tion  of  this  halomethane  is  well  below  the  EPA  chronic  toxicity  level  for 
marine  aquatic  life,  6,41)0  ug/l.  Trichlorof luoromethane  is  expected  to 
be  similar  to  ThMs  with  respect  to  toxicity,  and  the  concentration 
reported  for  well  No.  T7-1  is  well  below  the  MCL  for  THMs.  None  of  the 
four  volatile  aromatic  compounds  were  detected  in  Zone  7  monitoring 
wells. 

The  sample  from  the  potable  water  well  at  the  alert  facility  (well 
No.  I l ,  location  T7-EW)  contained  134  ug/1  total  purgeable  organics.  The 
sum  of  the  concentrations  of  bromoform  (97  ug/1)  and  dibromoch lor ome thane 
(3  ug/1)  equal  the  MCL  for  THMs  (IU0  ug/1)  in  this  well  sample.  Two 
other  halomethanes ,  dichlorodif luoromethane  (12  ug/1)  and  trichloro- 
f luoromethane  (4  ug/1)  were  also  detected  in  this  sample.  Methylene 
chloride  was  detected  in  this  sample  at  a  concentration  of  9  ug/1,  below 
levels  known  to  be  toxic  to  humans  (Sax,  1979).  1 , 1 ,2-trichloroethane 

was  detected  in  this  sample  at  a  concentration  of  8  ug/1,  below  the  EPA 
ambient  criterion  of  18.4  ug/l.  The  benzene  concentration  of  2  ug/1  is 
well  below  the  recommended  drinking  water  limit  of  4,500  ug/1  (Sax,  1982). 

Concentrations  of  total  phenol ics  in  four  samples  from  the  three  Zone  7 
monitoring  wells  range  from  4  to  8  ug/1.  These  levels  exceed  Florida 
general  surface  water  criterion  for  chlorinated  phenolics  (l  ug/l)  and 


EPA  ambient  water  quality  criteria  for  2,4-dichlorophenol  (3.09  ug/1)  and 
phenol  (3.3  ug/1).  Without  additional  analyses  for  specific  phenolic 
compounds  it  cannot  be  determined  if  any  criteria  are  exceeded.  Total 
phenolics  were  detected  in  the  existing  potable  water  well  at  the  alert 
facility  (well  No.  T7-EW)  at  the  detection  limit  of  l  ug/1.  This 
concentration  does  not  exceed  any  human  health  criteria  for  potable 
water. 

Specific  conductance  (range  of  bO  to  90  umho/cm)  and  pH  (range  of  4.5  to 
4.b)  for  Zone  7  samples  are  within  the  expected  range  of  natural  back¬ 
ground  conditions.  DOC  concentrations  in  the  three  wells  range  from  18 
to  175  mg/1.  Elevated  DOC  in  well  Nos.  T7-1  (175  mg/1)  and  T7-3  (mean  of 
15b  mg/1)  indicate  the  possibility  of  organic  contamination.  Zone  7  well 
samples  were  not  analyzed  for  TOX. 

Specific  conductance  reported  for  the  potable  water  well  No.  11 
(location  T7-EW )  is  l,09U  umho/cm.  This  level  is  high  enough  to  indicate 
that  the  secondary  drinking  water  MCL  for  TDS  (500  mg/1)  may  be  exceeded. 
Elevated  specific  conductance  in  this  well  is  probably  due  to  salt  water 
intrusion,  the  occurrence  of  which  has  been  reported  for  this  well  prior 
to  this  survey.  Plans  are  being  considered  to  extend  this  well  from  its 
present  depth  of  115  feet  to  450  feet  to  correct  this  problem.  uOC  was 
not  detected  in  this  well  and  the  pH  was  nearly  neutral  (7.1). 

4.3.9  Zone  8,  "6000"  Area  Landfill 

Neither  chromium  nor  lead  were  detected  in  Zone  8  monitoring  wells. 
Detection  limits  reported  for  chromium  and  lead  were  10  and  30  ug/1, 
respectively;  less  than  the  common  MCL  of  50  ug/1.  Zinc  was  detected  in 
well  Nos.  T8-1  and  T8-2  at  concentrations  of  12  and  22  ug/1,  respect¬ 
ively.  These  concentrations  are  well  below  the  zinc  MCL  of  5,000  ug/1. 


Concentrations  of  total  phenolics  were  10  and  14  ug/1  for  well  Nos.  T8-1 
and  T8-2,  respectively.  These  concentrations  exceed  the  Florida  general 


surface  water  criterion  for  chlorinated  pnenolics  (1  ug/1)  as  well  as  EPA 
criteria  for  several  specific  phenolic  compounds  (see  Table  7). 


Specific  conductance  (382  and  71  umho/cm),  DOC  (36  and  l  mg/1),  and  pH 
(6.8  and  5.2)  for  well  hos.  T8-1  and  T8-2,  respectively  are  within  the 
range  of  expected  natural  background  for  these  parameters.  TOX  screening 
analyses  were  positive,  with  concentrations  of  150  and  80  ug  Cl/1  report¬ 
ed  for  well  Nos.  T8-1  and  T8-2,  respectively. 


4.3.10  Zone  9,  POL  Area  "B" 

Lead  was  not  detected  in  either  Zone  9  well  sample.  The  detection  limit 
for  lead  is  30  ug/1,  below  the  MCL  of  50  ug/1. 


Specific  conductance  (95  and  72  umho/cm)  and  pH  (4.6  and  5.3)  for  Zone  9 
wells  are  within  tne  range  of  expected  natural  background.  DOC  for  the 
sample  from  well  No.  T9-1  is  102  mg/1,  indicative  of  possible  fuel  con¬ 
tamination.  DOC  reported  for  well  No.  T9-2  is  9  mg/1.  TOX  screening 
analyses  were  positive  for  both  Zone  9  wells,  with  concentrations  of  220 
and  110  ug  Cl/1  reported  for  well  Nos.  T9-1  and  T9-2,  respectively. 


4.3.11  Zone  10,  Shell  Bank  Fire  Training  Area 


Lead  was  not  detected  in  samples  from  the  four  Zone  10  backhoe  pits.  The 
detection  limit  of  30  ug/1  is  below  the  50  ug/1  MCL  for  lead. 


Concentrations  of  total  phenolics  range  from  6  to  13  ug/1  in  the  four 
samples.  These  levels  exceed  the  Florida  general  surface  water  criterion 
for  chlorinated  phenolics  (l  ug/1)  and  EPA  ambient  water  quality  criteria 
for  2,4-dichlorophenol  (3.09  ug/1)  and  phenol  (3.5  ug/1).  Without 
additional  analyses  for  specific  phenolic  compounds,  it  cannot  be 
determined  if  any  criteria  are  exceeded. 


Specific  conductance  (128  and  231  ug/l),  pH  (range  of  7.1  to  7.8),  and 
DOC  (range  of  5  to  7  mg/1)  for  Zone  10  groundwater  samples  are  ail  within 
the  range  of  expected  natural  background  conditions.  TOX  screening 
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analyses  were  positive  for  all  four  samples,  ranging  from  120  to  170  ug 
Cl/1. 


Exposed  soil  in  the  backhoe  pits  was  examined  for  visual  evidence  of  fuel 
contamination.  Visual  signs  of  contamination  by  fuels  were  not  evident 
in  any  of  the  four  backhoe  pits. 

4.4  SIGNIFICANT  FINDINGS 

4.4.1  Zone  1,  Main  Base  Landfills 

based  on  analyses  of  single  samples  from  six  monitoring  wells  down- 
gradient  from  the  landfills  and  one  existing  well  in  the  sewage 
sprayfield,  four  water  samples  from  the  drainage  ditch  bisecting  the 
landfills,  and  three  sediment  samples  within  the  ditch,  the  following 
significant  findings  are  reported: 

1.  TOX  screening  analyses  were  positive  for  all  Zone  1  samples, 
ranging  from  120  to  3,100  ug  Cl / 1 .  These  results  may  reflect 
positive  interferences,  the  existence  and  magnitude  of  which 
cannot  be  determined  with  existing  data.  Elevated  DOC  in  well 
No.  Tl-5  (69  mg/1)  may  indicate  the  presence  of  organic 
contamination  in  that  well.  Elevated  specific  conductance  in 
well  Nos.  Tl-1,  Tl-2,  and  Tl-3  (range  of  720  to  860  umho/cm)  is 
believed  to  be  caused  in  part  by  salt  water  intrusion.  At  least 
some  of  the  specific  conductance  observed  in  Zone  1  groundwater 
is  believed  to  be  a  result  of  landfill  leachate.  This  is 
supported  by  specific  conductance  measurements  on  surface  water 
samples  from  the  drainage  ditch  dividing  the  landfills.  The 
specific  conductance  of  samples  within  the  landfill  (range  of 
183  to  231  umho/cm)  is  more  than  double  the  upstream  value  at 
Tl-SWl  (91  umho/cm).  The  ditch  bottom  in  this  reach  is 
approximately  6  to  8  feet  above  msl,  thus  tidal  influences  are 
not  expected  to  account  for  this  increase. 

2.  Total  phenolic  concentrations  of  all  water  samples  in  the  range 
of  3  to  91  ug/1  indicate  that  Florida  and  EPA  water  quality 
criteria  for  specific  phenolic  compounds  may  be  exceeded. 
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3.  Analytical  results  for  cadmium,  chromium,  nickel,  lead,  and  zinc 
indicate  no  significant  contamination  by  these  metals.  All 
detected  values  in  downgradient  monitoring  locations  are  below 
drinking  water  MCLs  or  other  applicable  criteria.  Iron,  though 
present  in  all  Zone  1  samples  in  significant  concentrations, 
does  not  present  a  contamination  problem  due  to  its  low  toxicity 
and  rapid  dilution  anticipated  in  the  adjacent  Gulf  of  Mexico. 

4.  Concentrations  of  DDTR  in  sediment  samples  taken  from  the 
drainage  ditch  dividing  the  two  Zone  1  landfills  ranged  from  b.8 
to  12.4  ug/kg  dry  weight.  At  these  low  concentrations  it  is 
unlikely  that  DDTR  would  be  detectable  in  the  overlying  waters 
due  to  its  low  solubility  and  tendency  to  adsorb  to  sediments. 

4.4.2  Zone  2,  Lynn  Haven  DFSP 

Based  on  analyses  of  single  samples  from  seven  monitoring  wells  installed 
within  the  zone,  the  following  significant  findings  are  reported: 

1.  TOX  screening  analyses  were  positive  for  all  seven  wells, 
ranging  from  9U  to  320  ug  Cl/l.  These  results  may  reflect 
positive  interferences,  the  existence  and  magnitude  of  which 
cannot  be  determined  from  existing  data.  High  DOC  concentra¬ 
tions  at  well  No.  LH2-1  (123  mg/1)  indicate  that  some  fuel 
contamination  from  the  Bunker  C  disposal  area  may  be  present  in 
that  well.  Measurements  of  specific  conductance  in  all  seven 
wells  are  within  the  expected  range  of  natural  background. 

2.  Oil  and  grease  was  below  the  detection  limit  of  0.10  mg/1  in 
groundwater  samples  from  all  seven  monitoring  wells.  There  were 
no  visible  fuel  layers  present  in  any  of  the  wells.  These  data 
indicate  that  there  is  no  gross  contamination  of  shallow 
groundwater  by  fuels  within  the  zone. 

3.  Lead  was  not  detected  in  any  of  the  seven  wells,  indicating  that 
leaded  tank  sludge  disposal  practices  in  Zone  2  have  not 
resulted  in  significant  migration  ot  lead  from  the  zone  via 
shallow  groundwater. 
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4.4.3  Zone  3,  POL  Area  "A*1 

Based  on  analyses  of  single  samples  from  four  monitoring  wells  and  one 
potable  water  well  within  the  zone,  the  following  significant  findings 
are  reported: 

1.  TOX  screening  analyses  were  positive  for  all  four  monitoring 
wells,  ranging  from  90  to  140  ug  Cl/1.  These  results  may 
reflect  positive  interferences,  the  existence  and  magnitude  of 
which  cannot  be  determined  from  existing  data. 

2.  a  scan  of  32  purgeable  organics  on  a  water  sample  from  potable 
well  No.  6A  identified  no  human  health  hazards  with  regard  to 
those  compounds . 

3.  Lead  was  below  detection  limits  in  three  monitoring  wells  and 
below  the  drinking  water  MCL  in  the  fourth,  indicating  that 
leaded  tank  sludge  disposal  practices  in  Zone  3  have  not 
resulted  in  significant  migration  of  lead  from  the  zone  via 
shallow  groundwater. 

4.  Oil  and  grease  concentrations  in  the  four  monitoring  wells  are 
below  the  Florida  general  water  quality  criterion  ano  do  not 
indicate  presence  of  gross  fuel  contamination  in  shallow 
groundwater. 

4.4.4  Zone  4,  AAFES  Service  Station 

Based  on  visual  examination  of  water  bailed  from  the  downgradient 
monitoring  well,  leakage  from  the  gasoline  tanks  has  not  resulted  in 
accumulation  of  fuel  on  top  of  the  water  table. 

4.4.5  Zone  5,  Small  Arms  Repair  Area 
Based  on  analyses  of  single  samples  from  three  monitoring  wells  installed 
within  the  zone,  the  following  significant  findings  are  reported: 

1.  TOX  screening  analyses  were  positive  for  all  three  wells, 
ranging  from  bO  to  120  ug  Cl/1.  These  results  may  reflect 
positive  interferences,  the  existence  and  magnitude  of  which 
cannot  be  determined  from  existing  data. 
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2.  Neither  chromium  nor  lead  were  detected  in  any  groundwater 
samples,  indicating  that  disposal  of  paint  residues  has  not 
resulted  in  significant  contamination  of  groundwater  by  these 
metals. 

4.4.6  Zone  6,  Highway  98  Fire  Training  Area 

Based  on  analyses  of  single  samples  from  three  monitoring  wells  within 
the  zone,  the  following  significant  findings  are  reported: 

1.  Shallow  groundwater  within  the  zone  is  contaminated  with  organic 
and  phenolic  compounds  as  a  result  of  disposal  and  fire  training 
practices  within  the  zone.  This  finding  is  supported  by  the 
following  ranges  of  contaminants:  total  phenol ics,  32  to 

62  ug/1;  total  purgeable  organics,  31  to  l,3b0  ug/1;  and  DOC,  32 
to  lib  mg/1.  Fuel  odors  were  detected  in  all  three  wells  at 
this  site  during  installation  and  sampling.  An  oil  sheen  was 
visible  on  water  removed  from  the  wells  during  well  instal- 
lat ion. 

2.  Lead  concentrations  in  samples  from  the  three  wells  were  below 
detection  limits  or  below  drinking  water  MCLs,  indicating  that 
fuel  disposal/fire  training  practices  have  not  resulted  in 
significant  leao  contamination  of  shallow  groundwater. 

4.4.7  Zone  7,  Southeast  Runway  Extension  Burial  Site 

based  on  analyses  of  single  samples  from  three  monitoring  wells  within 
the  zone  and  one  potable  water  well  at  the  nearby  alert  facility,  the 
following  significant  findings  are  reported: 

l.  Shallow  groundwater  may  be  contaminated  by  organic  and  phenolic 
compounds.  This  finding  is  supported  by  the  following  ranges 
for  general  screening  parameters  for  the  three  monitoring  wells: 
total  phenolics,  4  to  8  ug/1  (all  wells);  and  DOC,  173  mg/1  and 
156  mg/1  (well  Nos.  T7-1  and  T7-3,  respectively).  Further 
sampling  and  analyses  are  required  to  assess  this  potential  for 
contamination.  Scans  for  32  purgeable  organics  performed  on  all 
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three  monitoring  well  samples  indicated  no  significant  contami- 
ns:ion  by  these  compounds. 

2.  A  scan  of  32  purgeable  organics  on  a  sample  from  the  existing 
potable  water  well  at  the  alert  facility  (well  ho.  I l,  sample 
location  T-7  EW)  indicated  that  the  drinking  water  MCL  for 

THMs  (100  ug/l)  was  equaled.  Specific  conductance  of  the  sample 
from  this  well  was  1,090  umho/cm,  sufficiently  high  to  indicate 
that  the  MCL  for  TDS  may  be  exceeded.  High  TDS  in  the  potable 
well  are  most  likely  a  result  of  salt  water  intrusion. 

3.  Lead  was  not  detected  in  any  of  the  four  wells. 

4.4.6  Zone  8,  "bOOO"  Area  Landfill 

Based  on  single  analyses  of  samples  from  two  monitoring  wells  in  the 
zone,  the  following  significant  results  are  reported: 

1.  TOX  screening  analyses  were  positive  for  both  wells,  with 
concentrations  of  150  and  80  ug  Cl/1  reported  for  well  Nos.  T8-1 
and  T8-2,  respectively.  These  results  may  reflect  positive 
interferences,  the  existence  and  magnitude  of  which  cannot  be 
determined  from  exiting  data. 

2.  Total  phenolic  concentrations  of  10  and  14  ug/l  indicate  that 
Florida  and  EPA  water  quality  criteria  for  specific  phenolic 
compounds  may  be  exceeded. 

3.  Chromium  and  lead  were  not  detected  in  either  well  sample.  Zinc 
was  detected  in  both  samples  at  levels  well  below  the  drinking 
water  MCL  of  5  mg/1. 

4.4.9  Zone  9,  POL  Area  ”B” 

Based  on  analyses  of  single  samples  from  two  monitoring  wells  within  the 
zone,  the  following  significant  findings  are  reported: 

l.  TOX  screening  analyses  were  positive  for  both  wells,  with 
concentrations  of  220  and  l 10  ug  Cl/1  reported  for  well 
Nos.  T9-1  and  T9-2,  respectively.  These  results  may  reflect 
positive  interferences,  the  existence  and  magnitude  of  which 
cannot  be  determined  from  existing  data.  DOC  for  the  sample 
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from  well  No.  T9-1  was  102  mg/1  and  may  indicate  organic 
contamination  in  that  well. 

2.  Lead  was  not  detected  in  either  well  sample,  indicating  that 
leaded  tank  sludge  disposal  practices  in  Zone  9  have  not 
resulted  in  significant  lead  contamination  of  shallow 
groundwater. 

4.4.10  Zone  10,  Shell  Bank  Fire  Training  Area 

Based  on  analyses  of  single  groundwater  samples  from  four  backhoe  test 
pits,  the  following  significant  findings  are  reported: 

1.  TOX  screening  analyses  were  positive  for  all  four  test  pit 
samples,  ranging  from  120  to  170  ug  Cl/1.  These  results  may 
reflect  positive  interferences,  the  existence  and  magnitude  of 
which  cannot  be  determined  from  existing  data. 

2.  Total  phenolic  concentrations  in  the  range  of  b  to  13  ug/l 
indicate  that  Florida  or  EPA  criteria  for  specific  phenolic 
compounds  may  be  exceeded. 

3.  Lead  concentrations  in  all  four  groundwater  samples  were  below 
detection  limits,  indicating  that  fuel  disposal/fire  training 
practices  have  not  resulted  in  significant  lead  contamination  of 
shallow  groundwater. 
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5.0  ALTERNATIVE  MEASURES 

Three  alternatives  are  possible  for  the  sites  investigated:  (1)  undertake 
corrective  actions  to  mitigate  the  contamination;  (2)  conduct  further 
monitoring  to  determine  the  need,  if  any,  of  cleanup;  or  (3)  take  no 
further  action. 

Alternative  1,  mitigation,  is  appropriate  where  there  is  clear  indication 
that  present  or  future  human  or  environmental  problems  will  exist.  The 
priority  for  actions  would  depend  on  the  magnitude  of  the  threat  and 
whether  that  threat  was  current  or  future.  Mitigative  actions  may 
include  (but  are  not  limited  to  )  removal,  containment,  treatment,  or 
stabilization  of  the  contamination. 

Alternative  2,  additional  monitoring,  is  appropriate  where  insufficient 
evidence  exists  to  place  a  site  in  either  the  Alternative  1  or  3 
categories.  This  alternative  should  be  utilized  with  care  since  there  is 
some  risk  that  delay  could  allow  contamination  to  spread  and  worsen  the 
problem.  The  goal  should  be  to  gather  enough  evidence  in  a  timely  manner 
to  resolve  the  question  of  whether  or  not  the  site  should  be  cleaned  up. 

Alternative  3,  no  further  action,  is  appropriate  for  sites  where  there  is 
little,  if  any,  evidence  to  indicate  that  the  site  is  or  will  ever  be  a 
source  of  significant  contamination.  This  is  a  difficult  decision  in 
Chat  one  can  never  be  absolutely  sure  no  problem  will  ever  exist  at  a 
site.  However,  reasonable  judgements  must  be  made  so  that  resources  can 
be  allocated  to  sites  that  have  the  highest  potential  for  environmental 
insult . 

Alternative  2,  additional  monitoring,  is  judged  to  be  the  only 
appropriate  alternative  for  eight  of  the  1U  Phase  lib  zones  identified  at 
Tyndall  AFB.  These  zones  are: 

1.  Zone  1,  Main  Base  Landfills; 

2.  Zone  2,  Lynn  Haven  DFSP; 

3.  Zone  5,  Small  Arms  Repair  Area; 


4.  Zone  6,  Highway  98  Fire  Training  Area; 

5.  Zone  7,  Southeast  Runway  Extension  Burial  Site; 
b.  Zone  8,  6000  Area  Landfill; 

7.  Zone  9,  POL  Area  B;  and 

8.  Zone  10,  Shell  Bank  Fire  Training  Area. 

Criteria  for  recommending  additional  analyses  for  these  zones  are  listed 
below. 

1.  Results  reported  for  one  or  more  screening  or  specific 
parameters  at  one  or  more  sampling  locations  within  the  zone  are 
sufficiently  high  to  indicte  that  significant  contamination  may 
exist  within  the  zone;  and 

2.  Existing  information,  particularly  the  Phase  lib  records  search, 
indicates  that  the  contaminants  of  concern  may  have  been 
disposed  of  or  spilled  within  the  zone;  and 

3.  Available  data  for  the  zone  are  insufficient  to  proceed  to 
Alternative  3,  mitigative  action. 

Recommendations  for  additional  monitoring  in  the  zones  listed  above  are 
given  in  Section  6.0. 

Two  alternatives  were  considered  for  the  remaining  two  zones; 

Alternative  2,  additional  monitoring  and  Alternative  3,  no  further 
action.  These  zones  are: 

1.  Zone  3,  POL  Area  A;  and 

2.  Zone  4,  AAFES  Service  Station. 

The  three  criteria  listed  previously  were  used  to  decide  whether  these 
zones  were  recommended  for  additional  analyses  or  for  no  further  action. 

Zone  3,  POL  Area  A,  was  considered  for  additional  monitoring  based  solely 
on  the  results  of  TOX  screening  analyses.  As  discussed  in  Section  4.3.1, 
it  is  suspected  that  these  analyses  were  subject  to  positive  interfer¬ 
ences  and  may  be  erroneous.  There  is  no  indication  in  the  Phase  I 


6.0  CONCLUSIONS  AND  RECOMMENDATIONS 
6.1  CONCLUSIONS 

Host  evidence  of  groundwater  contamination  at  Tyndall  AFB  is  based  on 
general  screening  analyses.  As  discussed  earlier,  these  analyses  have 
the  advantage  of  relatively  low  cost,  but  they  do  not  identify  specific 
compounds.  Analyses  for  phenolics  and  DOC  measure  classes  of  compounds, 
portions  of  which  are  synthetic  organic  compounds  and  portions  of  which 
are  the  result  of  the  natural  decay  of  organic  matter.  TOX  is  a  measure 
of  total  organic  halogens  which  are  mostly  synthetic.  As  discussed  in 
Section  4.3.1,  tne  TOX  data  suggest  a  positive  interference  most  likely 
caused  by  inorganic  halides. 

A  conservative  attitude  in  matters  of  environmental  safety  requires  that 
positive  results  be  investigated  via  expanded  sets  of  analyses.  Since 
the  suspected  positive  TOX  interference  can  be  neither  verified  nor 
quantified,  this  assumption  also  holds  for  TOX  data.  An  exception  to 
this  approach  to  TOX  is  taken  in  cases  where  the  Phase  I  records  search 
and  all  other  available  information  indicate  that  there  were  no  signifi¬ 
cant  quantities  of  halogenated  organic  compounds  used,  spilled,  or  dis¬ 
posed  of  within  the  zone.  This  exception  applies  to  Zones  2,  3,  and  9; 
all  of  which  are  fuel  storage  areas. 

Indications  of  organic  contamination  in  groundwater  require  analyses  for 
purgeable  organics,  base/neutral  extractable  organic  compounds,  and  acid 
extractable  organic  compounds  which  are  three  groups  of  the  EPA  Priority 
Pollutant  List  (Table  13).  Approximately  one  third  of  the  base-neutral 
extractable  organics  are  halogenated  and  in  theory  should  be  detected  by 
the  TOX  analysis.  Acid  extractable  organics  are  all  phenolic  compounds 
or  cresols.  Analyses  for  TOX  and  phenolics  are  included  as  optional 
parameters  for  a  mass-balance  comparison  with  halogenated  organics 
(purgeable  and  chlorinated  base-neutral  extractables )  and  acid  extract- 
able  organics,  respectively.  Such  a  mass  balance  will  provide  useful 
information  regarding  applicability  of  TOX  and  total  phenolics  as 
screening  parameters  in  IKP  studies  and  will  allow  more  accurate 


Table  13.  EPA  List  of  129  Priority  Pollutants  and  the  Relative 


Frequency  of  these  Materials 
(Page  1  of  4) 

in  Industrial  Wastewaterst 

Percent 

Number  of 

of 

Industrial 

Samples* 

Categories** 

Parameter 

31  are 

purgeable  organics 

1.2 

5 

Acrolein 

2.7 

10 

Acrylonitrile 

29.1 

25 

Benzene 

29.3 

28 

Toluene 

16.7 

24 

Ethylbenzene 

7.7 

14 

Carbon  tetrachloride 

5.0 

10 

Chlorobenzene 

6.5 

16 

1 ,2-Dichloroethane 

10.2 

25 

1,1, 1-Trichloroethane 

1.4 

8 

1 , 1-Dichloroethane 

7.7 

17 

1 , 1-Dichloroethy lene 

1.9 

12 

1 , 1 ,2-Trichloroethane 

4.2 

13 

1 , 1 ,2,2-Tetrachloroethane 

0.4 

2 

Chloroethane 

1.5 

1 

2-Chloroethyl  vinyl  ether 

40.2 

26 

Chloroform 

2.1 

5 

1 ,2-Dichloropropane 

1.0 

5 

1 , 3-Dichloropropene 

34.2 

25 

Methylene  chloride 

1.9 

6 

Methyl  chloride 

0.1 

1 

Methyl  bromide 

1.9 

12 

Bromoform 

4.3 

17 

Dichlorobromomethane 

6.8 

11 

Trichlorof luoromethane 

0.3 

4 

Dichlorodif luorome thane 

2.5 

15 

Ch lor odibromorae thane 

10.2 

19 

Tetrachloroethylene 

10.5 

21 

Trichloroethylene 

0.2 

2 

Vinyl  chloride 

7.7 

18 

1 ,2-trans-Dichloroethy lene 

0.1 

2 

bis  (Chloromethyl)  ether 

46  are 

base/neutral  extractable  organic 

compounds 

1,2-Dichlorobenzene 

6.0 

9 

1 ,3-Dichlorobenzene 

1,4-Dichlorobenzene 

0.5 

5 

Hexach lor oe thane 

0.2 

1 

Hexachlorobutadiene 

SI 

i 

i 

A 


1 
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Table  13. 

GPA  List  of  129  Priority  Pollutants  and  the  Relative 

Frequency  of  these  Materials  in  Industrial  Wastewaters t 
(Page  2  of  4) 

T-, 

Percent 

Number  of 

of 

Industrial 

v, 

Samples* 

Categories** 

Parameter 

’•/ 

1.1 

7 

hexach lorobenzene 

1.0 

6 

1 , 2,4-Trichlorobenzene 

0.4 

3 

bis  (2-Chloroethoxy)  methane 

■it 

10.6 

18 

Naphthalene 

0.9 

9 

2-Ch loronaph tha lene 

r  • 

i;-. 

1.3 

13 

Isophorone 

l.b 

9 

Nitrobenzene 

1.1 

3 

2,4-Dinitrotoluene 

1.3 

9 

2 ,b-Dinitrotoluene 

f 

0.04 

1 

4-Bromophenyl  phenyl  ether 

41.9 

29 

bis  (2-Ethylhexyl )  phthalate 

v. 

6.4 

12 

Di-n-octyl  phthalate 

V* 

ft,* 

5. a 

15 

Dimethyl  phthalate 

A 

7.6 

20 

Diethyl  phthalate 

18.9 

23 

Di-n-butyl  phthalate 

t 

5.7 

11 

Fluorene 

IP 

7.2 

12 

Fluoranthene 

5.1 

9 

Chrysene 

r. 

7.8 

14 

Pyrene 

K 

10. b 

16 

Phenanthrene 

A. 

Anthracene 

2.3 

6 

Benzol a )anthracene 

I* 

1.6 

6 

Benzo ( b ) f luor ant  hene 

y 

l.b 

6 

Benzo(k) fluoranthene 

3.2 

8 

Benzo(a)pyrene 

0.8 

4 

Indeno(l ,2 ,3-c ,d ) pyrene 

0.2 

4 

DibenzoCa ,h)anthracene 

0.6 

7 

Benzo ( g , h , i ) pery lene 

V 

0.1 

2 

4-Chlorophenyl  phenyl  ether 

0 

0 

3,3'-Dichlorobenzidine 

•V 

0.2 

4 

Benzidine 

1.1 

4 

bis(2-Chloroethyl)  ether 

»  ■ 

-V 

0.8 

7 

1 ,2-Diphenylhydrazine 

& 

0.1 

1 

Hexach lorocyc lopent adiene 

1.2 

5 

N-Nitrosodiphenylamine 

V, 

4.3 

12 

Acenaphthylene 

V. 

V/ 

4.2 

14 

Acenaphthene 

8.5 

13 

Butyl  benzyl  phthalate 

«• 

£ 
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Table  13.  EPa  List  of  129  Priority  Pollutants  and  the  Relative 

Frequency  of  these  Materials  in  Industrial  Wastewaters t 
(Page  3  of  4) 


Percent 

of 

Samples 

Number  of 

Industrial 

*  Categories** 

Parameter 

0.1 

1 

N-Nitrosodimethy laraine 

U.  1 

2 

N-Nitrosodi-n-propylamine 

1.4 

6 

bis(2-Chloroisopropyl)  ether 

11  are 

acid  extractable  organic  compounds 

26.1 

25 

Phenol 

2.3 

11 

2-Nitrophenol 

2.2 

9 

4-Nitrophenol 

1.6 

6 

2,4-Dinitrophenol 

1.1 

6 

4 , 6-Dinitro-o-cre8o 1 

0.9 

18 

Pentachlorophenol 

1.9 

8 

p-Chloro-m-cresol 

2.3 

10 

2-Chlorophenol 

3.3 

12 

2,4-Dichlorophenol 

4.6 

12 

2,4, 6-Trichlorophenol 

5.2 

15 

2, 4-Diraethyl phenol 

26  are 

pesticides/PCBs 

U.3 

3 

-Endosulfan 

0.4 

4 

-Endosulfan 

0.2 

2 

Endosulfan  sulfate 

0.6 

4 

-BHC 

0.8 

6 

-BHC 

0.2 

4 

-BHC 

0.5 

3 

-BHC 

0.5 

5 

Aldrin 

0.1 

3 

Dieldrin 

0.04 

1 

4, 4 '-DOE 

0.1 

2 

4,4'-DDD 

0.2 

2 

4, 4 ’-DDT 

0.2 

3 

Endrin 

0.2 

2 

Endrin  aldehyde 

0.3 

3 

Heptachlor 

0.1 

1 

Heptachlor  epoxide 

0.2 

4 

Chlordane 

0.2 

2 

Toxaphene 

0.6 

2 

Arochlor  1016 
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Table  13.  EPA  List  of  129  Priority  Pollutants  and  the  Relative 

Frequency  of  these  Materials  in  Industrial  Wastewaters t 
(Page  4  of  4) 


Percent 

of 

Samples* 

Number  of 

Industrial 

Categories** 

Parameter 

0.5 

1 

Aroclor  1221 

0.9 

2 

Aroclor  1232 

O.b 

3 

Aroclor  1242 

0.6 

2 

Aroclor  1248 

O.b 

3 

Aroclor  1254 

0.5 

1 

Aroclor  1260 

2,3, 7 ,8-Tetrachlorodibenzo- 
p-dioxin  (TCDD) 

13  are  metals 

lb.l 

20 

Ant imony 

19.9 

19 

Arsenic 

14.1 

18 

Beryllium 

30.7 

25 

Cadmium 

53.7 

28 

Chromium 

55.5 

2b 

Copper 

43.8 

27 

Lead 

lb. 5 

20 

Mercury 

34.7 

27 

Nickel 

18.9 

21 

Selenium 

22.9 

25 

Silver 

19.2 

19 

Thallium 

54.6 

28 

Zinc 

Miscellaneous 

33.4 

Not  available 

Not  available 

19 

Total  cyanides 

Asbestos  (fibrous) 

Total  phenols 

tNRDC  Consent  Agreement  and  Committee  Print  95-30.  1977.  Data  Relating 

to  H.R.  3199  (Clean  Water  Act  of  1977).  Committee  on  Public  Works  and 
Transportation,  95th  Congress,  1st  Session.  Government  Printing 
Office. 

*The  percent  of  samples  represents  the  number  of  times  this  compound 
was  found  in  all  samples  in  which  it  was  analyzed  for  divided  by  the 
total  as  of  31  August  197b.  Numbers  of  samples  ranged  from  2,532  to 
2,99b  with  the  average  being  2,bl7. 

**A  total  of  32  industrial  categories  and  subcategories  were  analyzed 
for  organics  and  2b  for  metals  as  of  31  August  197b. 
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interprecat i  t  of  Phase  lib  data.  The  expanded  set  of  analyses  for 
organics  need  not  include  pesticides  or  polychlorinated  biphenyls  (PCbs) 
since  analyses  in  this  study  detected  insignificant  quantities  of 
pesticides  (LiuTl  and  the  Phase  I  records  search  gave  no  indication  of  PCB 
or  other  pesticide  contamination  on  the  base. 

Field  measurement  of  pH  and  specific  conductance  for  all  water  samples  is 
included  with  recommended  analyses  since  these  are  generally  performed  at 
no  additional  cost  and  can  provide  useful  information. 

6.2  RECOMMENDATIONS 

This  section  presents  recommendations  for  Phase  lie  work  at  Tyndall  AFB 
on  a  site-by-site  basis.  It  is  recommended  that  Zones  b  and  7  be  given 
highest  priority  for  Phase  lie  work  because  of  their  location  upgradient 
of  potable  water  wells  at  tne  alert  facility  and  ammunition  storage  area. 
Zone  1  should  also  be  given  high  priority  due  to  high  levels  of  TOX 
reported  there  and  the  relatively  steep  hydraulic  gradient  to  the 
adjacent  Gulf  of  Mexico. 

One  or  both  of  the  following  criteria  were  used  in  selection  of  Phase  lie 
sampling  locations  for  specific  zones: 

1.  Phase  lib  sampling  locations  which  indicated  the  greatest 
potential  for  contamination  were  recommended  for  further 
analyses . 

2.  Where  multiple  wells  yielded  similar  results  for  screening 
analyses,  a  subgroup  comprising  at  least  half  the  total  number 
of  wells  was  recommended  for  sampling.  These  wells  were 
selected  to  maximize  areal  distribution. 

6.2.1  Zone  1,  Main  Base  Landfills 

Analyze  groundwater  and  surface  water  for  purgeable  organics, 
base/neutral  extractable  organics,  and  acid  extractable  organics  to 
determine  if  disposal  of  solvents,  strippers,  or  other  wastes  within  the 
zone  has  resulted  in  contamination  of  groundwater  by  organic  compounds. 
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Measure  pH  and  specific  conductance  of  water  samples  in  the  field.  The 
option  to  analyze  for  TOX  and  total  phenoiics  should  be  considered  if 
adequate  resources  are  available.  Well  Nos.  Tl-l  and  Tl-3  and  surface 
water  location  T1-5W3  showed  the  strongest  indications  of  contamination 
and  should  be  sampled.  Well  Nos.  Tl-5  and  Tl-6  should  also  be  sampled  to 
provide  adequate  areal  coverage  for  the  zone. 
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6.2.2  Zone  2,  Lynn  Haven  DFSP 

Analyze  groundwater  samples  from  well  Nos.  LH2-1  and  LH2-2  for  DOC,  VOA, 
and  oil  and  grease  to  determine  if  disposal  of  Bunker  C  fuel  west  of  the 
facility  has  resulted  in  contamination  of  shallow  groundwater  by  fuels. 
Measure  pH  and  specific  conductance  of  water  samples  in  the  field. 

6.2.3  Zone  5,  Small  Arms  Repair  Area 

Analyze  groundwater  for  purgeable  organics,  base/neutral  extractable 
organics,  and  acid  extractable  organics  to  determine  if  disposal  of 
solvents,  strippers,  or  other  wastes  within  the  zone  has  resulted  in 
contamination  of  groundwater  by  organic  compounds.  Measure  pH  and 
specific  conductance  of  water  samples  in  the  field.  The  option  to 
analyze  for  TOX  and  total  phenoiics  should  be  considered  if  adequate 
resources  are  available.  Sampling  of  downgradient  well  Nos.  T5-2  and 
T5-3  will  provide  adequate  coverage  for  the  zone. 

6.2.4  Zone  6,  Highway  98  Fire  Training  Area 

Install  two  additional  monitoring  wells  east  of  the  southeast  end  of  the 
150-foot  wide  runway.  Screen  one  throughout  the  upper  10  to  15  feet  of 
the  water  table  and  the  other  throughout  the  20-  to  30-foot  depth 
increment.  Analyze  groundwater  for  purgeable  organics,  base/neutral 
extractable  organics,  acid  extractable  organics,  oil  and  grease  (infrared 
(IR)  method],  and  DOC  to  characterize  groundwater  contamination  resulting 
from  the  use  of  oils,  fuels,  and  solvent-contaminated  POL  in  fire  train¬ 
ing  exercises.  Measure  pH  and  specific  conductance  of  water  samples  in 
the  field.  The  option  to  analyze  for  TOX  and  total  phenoiics  should  be 
considered  if  adequate  resources  are  available.  Recommended  sampling 
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locations  are  all  existing  Zone  6  wells  (Nos.  T6-1,  T6-2,  and  T6-3)  and 
tne  newly-installed  wells  between  Zone  6  and  potable  water  well  No.  11  at 
the  alert  facility.  Remove  all  drums  from  wooded  area  southwest  of  site, 
sample  contents,  and  dispose  of  drums  and  contents  in  acceptable  manner 
according  to  sampling  results. 

6.2.5  Zone  7,  Southeast  Runway  Extension  Burial  Site 

Analyze  groundwater  for  purgeable  organics,  base/neutral  extractable 
organics,  and  acid-extractable  organics  to  determine  if  disposal  of 
solvents,  strippers,  or  other  wastes  within  the  zone  has  resulted  in 
contamination  of  groundwater  by  organic  compounds.  Measure  pH  and 
specific  conductance  of  water  samples  in  the  field.  The  option  to 
analyze  for  TOX  and  total  phenol ics  should  be  considered  if  adequate 
resources  are  available.  Sampling  of  downgradient  monitoring  well 
Nos.  T7-2  and  T7-3  and  potable  well  No.  11  will  provide  adequate  coverage 
for  the  zone.  Analyze  sample  from  potable  well  No.  11  for  TL»S  in 
addition  to  above  analyses. 

6.2.6  Zone  8,  "6000"  Area  Landfill 

Analyze  groundwater  for  purgeable  organics,  base/neutral  extractable 
organics,  and  acid-extractable  organics  to  determine  if  disposal  of 
solvents,  strippers,  or  other  wastes  within  the  zone  has  resulted  in 
contamination  of  groundwater  by  organic  compounds.  Measure  pH  and 
specific  conductance  of  water  samples  in  the  field.  The  option  to 
analyze  for  TOX  and  total  phenolics  should  be  considered  if  adequate 
resources  are  available.  The  recommended  sampling  location  is  well 
No.  Tb-l,  which  showed  the  strongest  indications  of  contamination  in  the 
Phase  lib  survey. 

6.2.7  Zone  9,  POL  Area  "B" 

Analyze  groundwater  for  DOC,  VOA,  and  oil  and  grease  to  determine  if 
groundwater  in  the  vicinity  of  the  fuel  tanks  has  become  contaminated 
with  fuels.  The  recommended  sampling  location  is  well  No.  T9-1,  which 
showed  the  strongest  indications  of  contamination  in  the  Phase  lib 
survey. 


6.2.8  Zone  10,  Shell  Bank  Fire  Training  Area 

Install  two  monitoring  wells  between  the  zone  and  adjacent  water  of  Shoal 
Point  Bayou.  Wells  should  be  screened  from  at  least  2  feet  above  the 
water  table  to  a  minimum  of  5  feet  below  it.  Analyze  samples  from  the 
two  wells  for  purgeable  organics,  base/neutral  extractable  organics,  and 
acid  extractable  organics  to  determine  if  use  of  solvent-contaminated 
fuels  in  fire  training  exercises  has  resulted  in  contamination  of 
groundwater  by  organic  compounds.  Measure  pH  and  specific  conductance  of 
water  samples  in  the  field.  The  option  to  analyze  for  TOX  and  total 
phenolics  should  be  considered  if  adequate  resources  are  available. 
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LIST  OF  ACRONYMS 
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AFB 

ASTM 

AFFFs 

AAFES 

avgas 

BOD 

CERCLA 

DEQPPM 

DFSP 

DPDO 

DOD 

DDT 

DOC 

FAC 

FDER 

FWQS 

gpd 

gpm 

GC 

GWCI 

HARM 

ICP 

IR 

IRP 

JP 

MCL 

ms  l 

ug  Cl/I 

ug/kg 

ug/1 

umho/cm 

mg/kg 

mg/1 

NIOSH 

NPDES 

OEHL 

OSHA 

PCP 

POL 

PCB 

PVC 

QA/QC 

RCRA 

TAC 

TSI 

TDS 

TOC 

TOX 

TCE 

THM 

UBTL 

USAF 

EPA 

VOA 

VOH 

WAR 


Air  Force  Base 

American  Society  for  Testing  Materials 
Aqueous  film  forming  foams 
Army  and  Air  Force  Exchange  Service 
Aviation  gasoline 
Biochemical  oxygen  demand 

Comprehensive  Environmental  Response,  Compensation,  and 
Liability  Act 

Defense  Environmental  Quality  Program  Policy  Memorandum 

Defense  fuels  supply  point 

Defense  Property  Disposal  Office 

Department  of  Defense 

Dichloro-diphenyl-trichloro-e thane 

Dissolved  organic  carbon  (analysis  for  total  organic  carbon 
on  a  filtered  water  sample) 

Florida  Administrative  Code 

Florida  Department  of  Environmental  Regulation 

Florida  Water  Quality  Standards 

Gallons  per  day 

Gallons  per  minute 

Gas  chromatograph 

Groundwater  contamination  indicators 
Hazardous  assessment  rating  methodology 
Inductively  Coupled  Plasma  Spectrometry 
Infrared 

Installation  Restoration  Program 
Jet  petroleum 
Maximum  contaminant  level 
Mean  sea  level 

Micrograms  chloride  per  liter 
Micrograms  per  kilogram 
Micrograms  per  liter 
Micro  mho  per  centimeter 
Milligrams  per  kilogram 
Milligrams  per  liter 

National  Institute  for  Occupational  Safety  and  Health 

National  Pollutant  Discharge  Elimination  System 

Occupational  and  Environmental  Health  Laboratory 

Occupational  Safety  and  Health  Administration 

Pentachlorophenol 

Petroleum,  oil,  and  lubricants 

Polychlorinated  biphenyl 

Polyvinyl  chloride 

Quality  assurance/quality  control 

Resource  Conservation  and  Recovery  Act 

Tactical  Air  Command 

Technical  Services,  Inc. 

Total  dissolved  solids 

Total  organic  carbon 

Total  organic  halogens 

Trichloroe thane 

Triha lomethanes 

Utah  Biomedical  Testing  Lab 

United  States  Air  Force 

U.S.  Environmental  Protection  Agency 

Volatile  aromatics 

Volatile  halocarbons 

Water  and  Air  Research,  Inc. 
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FIELD  EVALUATION,  TYNDALL  AFB,  FLORIDA 
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Scope  of  Work  for  IRP  Phase  IIB  Field  Evaluation 
Tyndall  AFB,  Florida 

I.  Description  of  Work: 

The  purpose  of  this  task  is  to  determine  if  environmental  contaminat ion 
has  resulted  from  waste  disposal  practices  at  Tyndall  AFB,  Florida;  to 
provide  estimates  of  the  magnitude  and  extent  of  contamination,  should 
contamination  be  found;  to  identify  potential  environmental  consequences 
of  migrating  pollutants;  to  identify  any  additional  investigations  and 
their  attendant  costs  necessary  to  properly  evaluate  the  magnitude, 
extent,  and  direction  of  movement  of  discovered  contaminants. 

The  presurvey  report  and  Phase  I  IRP  report  incorporated  background  and 
description  of  the  sites  for  this  task.  To  accomplish  the  survey  effort, 
the  contractor  shall  take  the  following  steps: 

A.  General 

1.  Locations  where  surface  water  samples  are  collected  shall  be  marked 
with  a  permanent  marker,  and  the  location  recorded  on  a  project  map 
for  the  zone. 

2.  All  water  samples  collected  shall  be  analyzed  on-site  by  the 
contractor  for  pH,  temperature,  and  specific  conductance.  Sampling, 
maximum  holding  time  and  preservation  of  samples  shall  strictly 
comply  with  the  following  references:  Examination  of  Water  and 
Wastewater ,  15th  Ed.  (1980),  pp.  35-42;  ASTM,  Part  31,  pp.  72-82, 
(1976),  Mettiod  D-337U;  and  Methods  for  Chemical  Analysis  of  Waters 
and  Wastes,  EPA  Manual/6U0/4-79-U20 ,  pp.  xiii  to  xix  (1979).  The 
contractor  shall  comply  with  the  detection  limits  for  chemical 
compounds  enumerated  in  Attachment  1.  Mass  spectrometric  confirma¬ 
tion  should  only  be  used  on  samples  that  contain  an  inordinate  number 
of  interferences. 


Table  ti-1.  Required  Sample  Detection  Limits 


Chemical 

Concentrat ion 

Water  Soil 

Total  organic  carbon 

(TOC) 

1  mg/1 

Total  organic  halogen 

(TOX) 

5  ug/1 

Phenols 

1  ug/1 

1.0 

ug/g 

Iron 

100  ug/1 

Zinc 

50  ug/1 

0.5 

ug/g 

Lead 

20  ug/1 

0.2 

ug/g 

Nickel 

100  ug/1 

1.0 

ug/g 

Cadmium 

10  ug/1 

0.1 

ug/g 

DDT  and  Isomers 

0.02  ug/g 

Oils  and  greases  (IR 

Method) 

0.1  mg/1 

Volatile  aromatics 

★ 

Volatile  halocarbons 

★ 

♦Detection  limits  for  volatile  halocarbons  and  volatile  aromatics  shall 
be  the  same  as  specified  for  the  compounds  in  EPa  Methods  601  and  602. 


3.  All  contractor  installed  wells  shall  be  developed,  water  levels 
measured,  and  locations  surveyed  and  recorded  on  project  map  and  on  a 
specific  zone  map.  Wells  shall  be  of  sufficient  depth  to  collect 
samples  representative  of  aquifer  quality  and  to  intercept  contami¬ 
nants  if  they  are  present  in  the  surface  aquifer. 

4.  Field  data  collected  for  each  zone  shall  be  plotted  and  mapped.  The 
nature,  magnitude,  and  potential  for  contaminant  flow  within  each 
zone  to  receiving  streams  and  groundwaters  shall  be  estimated.  Upon 
completion  of  the  sampling  and  analysis,  the  data  shall  be  tabulated 
in  the  next  K4D  Status  report  as  specified  in  Item  VI  below. 

B.  In  addition  to  items  delineated  in  A  above,  conduct  the  following 

specific  actions  at  sites  identified  on  Tyndall  AFB: 

1.  Zone  1.  Site  6  and  Site  7  (Main  Base  Landfills) 

a.  Install  six  shallow  groundwater  monitoring  wells.  Collect  one 
groundwater  sample  from  each  installed  well. 
t>.  Collect  surface  water  samples  from  a  maximum  of  four  locations 
adjacent  to  the  landfills. 

c.  Collect  sediment  samples  from  a  maximum  of  three  locations  within 
the  zone. 

d.  Collect  one  groundwater  sample  from  the  well  located  adjacent  to 
the  spray  irrigation  field. 

e.  Analyze  each  well  water  and  surface  water  sample  as  follows: 
total  organic  carbon  (TOC),  total  organic  halogen  (TOX),  phenol, 
iron,  zinc,  chromium  (total),  lead,  nickel,  and  cadmium. 

f.  Sediment  samples  shall  be  analyzed  for  iron,  zinc,  chromium 
(total),  lead,  nickel,  cadmium,  total  organic  halogen,  and  DDT 
and  its  metabolites. 

2.  Zone  2.  Lynn  Haven  DFSP 

a.  Install  seven  shallow  groundwater  monitoring  wells  within  the 
zone. 

b.  Collect  one  groundwater  sample  from  each  well  installed.  Samples 
shall  be  collected  within  2  hours  of  high  tide. 
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c.  Analyze  each  groundwater  sample  collected  for  total  organic 
carbon,  lead,  oils  and  grease  by  hPA  Method  413.2  and  total 
organic  halogen. 

d.  Measure  the  quantity  of  fuel  floating  on  the  surface  of  the 
aquifer  at  each  monitoring  location.  This  effort  shall  include 
collection  of  a  groundwater  sample  using  a  transparent  bailer  and 
estimating  the  quantity  of  fuel  floating  atop  the  water  column. 

3.  Zone  3.  Site  14  (POL  Area) 

a.  Install  four  auger  holes  approximately  8  feet  deep. 

b.  Collect  a  sample  of  accumulated  water  in  each  hole  and  analyze 
each  sample  for  total  organic  carbon  (TOC),  oil  and  grease  by  EPA 
Method  413.2,  total  organic  halogen  (TOX)  and  lead. 

c.  Collect  a  single  water  sample  from  the  potable  water  well  located 
within  the  zone.  Analyze  the  potable  water  sample  for  volatile 
aromatic  and  volatile  halocarbon  compounds  using  GC  techniques. 

4.  Zone  4.  AFEES  Service  Station 


a.  Install  one  groundwater  monitoring  well  downgradient  of  the 
leaking  tank. 

b.  Collect  one  sample  from  the  well  and  determine  if  petroleum 
products  are  present.  A  transparent  bailer  shall  be  used  to 
observe  and  quantify  the  thickness  of  any  petroleum  product  layer 
on  the  groundwater  surface. 

Zone  5.  Site  B.  Small  Arms  Repair  Area 

a.  Install  three  hand  augered  wells  within  the  zone. 

b.  Collect  one  water  sample  from  each  well. 

c.  Analyze  each  sample  for  total  organic  carbon  (TOC),  total  organic 
halogen  (TOX),  lead,  and  chromium. 

Zone  6.  Site  D.  Drum  Disposal  Area 

a.  Install  three  shallow  groundwater  monitoring  wells. 

Collect  one  groundwater  sample  from  each  installed  well. 

Analyze  each  water  sample  for  total  organic  carbon  (TOC),  phenol, 
lead,  and  using  GC  techniques,  volatile  aromatics  and  volatile 
halocarbons . 


b. 

c . 
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7.  Zone  7.  Site  4.  SE  Runway  Extension  Area 

a.  Install  three  shallow  groundwater  monitoring  wells  within  the 
zone . 

b.  Collect  one  groundwater  sample  from  each  well. 

c.  Collect  one  groundwater  sample  from  the  existing  well  at  the 
alert  facility  east  of  the  fill. 

d.  Analyze  each  water  sample  for  total  organic  carbon  (TOC),  phenol, 
lead,  and  using  GC  techniques,  volatile  aromatics,  and  volatile 
halocarbons. 

8.  Zone  b.  Site  5.  60U0  Area  Landfill 

a.  Install  two  groundwater  monitoring  wells  in  this  zone. 

b.  Collect  one  groundwater  sample  from  each  well. 

c.  Analyze  each  groundwater  sample  collected  for  total  organic 
carbon  (TOC),  total  organic  halogen  (TOX),  phenol,  lead,  zinc, 
and  chromium. 

9.  Zone  9.  Site  15.  POL  Area  B 

a.  Install  two  groundwater  monitoring  wells  in  this  zone. 

b.  Collect  one  groundwater  sample  from  each  well. 

c.  Analyze  each  groundwater  sample  collected  for  total  organic 
carbon  (TOC),  total  organic  halogen  (TOX),  and  lead. 

10.  Zone  10.  Site  16.  Shell  Bank  Fire  Training  Area 

a.  Install  four  pit  wells  within  the  zone. 

b.  Collect  one  groundwater  sample  from  each  well. 

c.  Analyze  each  groundwater  sample  for  total  organic  carbon  (TOC), 
total  organic  halogen  (TOX),  phenol,  and  lead. 

C.  Well  Installation  and  Cleanup 

Weil  installations  shall  be  cleaned  following  the  completion  of  the  well. 
Drill  cuttings  will  be  removed  and  the  general  area  cleaned. 

0.  Data  Review 

Results  of  sampling  and  analysis  shall  be  tabulated  and  incorporated  in 
the  monthly  R&D  Status  Reports  and  forwarded  to  the  USAF  OEHL  for  review 
as  soon  as  they  become  available  as  specified  in  Item  VI  below. 
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E.  Report  Preparation 

1.  A  report  delineating  all  findings  of  this  field  investigation  shall 
be  prepared  and  forwarded  to  the  USAF  OEHL  as  specified  in  Item  VI 
below  for  Air  Force  review  and  comment.  This  report  shall  include  a 
discussion  of  the  regional  hydrogeology,  well  logs  of  all  project 
wells,  data  from  water  level  surveys,  water  quality  analysis  results, 
available  geohydrologic  cross  sections,  groundwater  surface  and 
gradient  vector  maps,  vertical  and  horizontal  flow  vectors,  and 
laboratory  quality  assurance  information.  The  report  shall  follow 
the  USAF  OEhL  supplied  format  (mailed  under  separate  cover). 

2.  Estimates  shall  be  made  of  the  magnitude,  extent,  and  direction  of 
movement  of  contaminants  discovered.  Potential  environmental 
consequences  of  discovered  contamination  must  be  identified.  Where 
survey  data  are  insufficient  to  properly  evaluate  the  magnitude, 
extent,  and  direction  of  movement  of  discovered  contaminants, 
specific  recommendations,  fully  justified,  shall  be  made  for 
additional  efforts  required  to  properly  evaluate  contamination 
migration. 

3.  Specific  requirements  for  future  groundwater  and  surface  water 
monitoring  must  be  identified. 

F.  Quality  Assurance 

The  quality  assurance  specified  in  Section  H,  para  (xxi)  of  the  contract 
is  applicable  to  this  order. 

G .  Cost  Estimates 

Detailed  cost  estimates  for  all  additional  work  recommended  for  those 
sites  in  need  of  proper  determination  or  estimate  of  the  magnitude, 
extent,  and  direction  of  movement  of  discovered  contaminants  shall  be 
provided,  along  with  an  estimate  of  the  time  required  to  accomplish  the 
proposed  effort.  This  information  shall  be  included  in  a  separately 
bound  appendix  to  the  draft  final  report. 


II.  Site  Location  and  Dates:  Tyndall  AFB,  Florida 

USAF  Hospital/SGPM 
Dates  to  be  established 


III.  Base  Support:  None 


IV.  Government  Furnished  Property:  None 


V.  Government  Points  of  Contact: 

1.  Major  Gary  Fishburn 
USAF  OEHL/EC 
Brooks  AFB,  TX  78235 
(.512)  536-3305 
AV  240-3305 


2.  Col.  Jerry  Dougherty 
hQ  TAC/SGPAE 
Langley  AFB,  VA  23665 
(.804)  764-2180 
AV  787-6210  AV  432-2180 


3.  2Lt.  Dan  Morton 

USAF  Hospital  Tyndall 
(904)  283-4474 
AV  970-4474 


VI.  In  addition  to  sequence  numbers  1,  5,  and  11  listed  in  Attachment  1 
to  the  contract,  which  are  applicable  to  all  orders,  the  reference 
numbers  below  are  applicable  to  this  order.  Also  shown  are  data 
applicable  to  this  order. 


Sequence  No. 
4* 


Block  10  Block  11  Block  12 

ONE/R  84FEB17  84MAR02 


Block  13  Block  14 
84JUNU2  * 


*Contractor  shall  supply  the  USAF  OEHL  with  15  copies  of  the  draft  report 
and  5U  copies  plus  the  original,  camera  ready  copy  of  the  final  report. 
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APPENDIX  C 

MONITORING  WELL  COMPLETION  LOGS 


Boring  No. T  \  -  \ _ 

Hole  Size  t=r.  « 6  in.S1ot  q.q\o\u. 

Screen  Size  ^  ft.  »  2  ,n.  Mat '  1  <<  h  a o  c 
Casinq  Si ze  \<r  1  er.  *.  2  in  Mat 1 1  ho  Pv  l 

Geologist  w.rv-vy^^s _ 

Date  Start  w}\olgi  Finish  w)\\\g~l 

Contractor  /  vv~D _ 

Driller  f  va.^vg  at 


Location  Coordinates  ^  _ 

E  v.  io7  _ 

Filter  Materials  HArw/t  samo _ 

Grout  Type _ sano  c£m£nT _ 

Protective  Casinq  r  ft  *  r.  tN  tiicM _ 

Static  Water  Level _ Vh  ft.  (g/sc/s-i 

Top  of  Well  Elevation  vc.g  v=T  msl _ 

Drill  Type  C-  Hollow  -mEM  Au6E.\ 


Sketch 


Sample  Lithology 


O  f-r.  >AMfl  ,  F,  6J  T2  .  ,  SiAft  AMO.,  to.  VI-T  r 

tu/M  t  rrv  up,t>An\(-S,  mcvst, 

GOAY  -3  Aci»vN  (VOYA  H/i) 

T-d  1  FT  ‘iAniI  .  Xs  ,  CiTl  .  Suft  An6.,TR.  SiLT 
+  CLA'f  ,  wer  ,  whnte. 

vO  -U-fFT.  i  AN  O  ,  f-M,  Qn.  (  tl  An  6  ,  T«  . 

s  t  (_T  +  oL  A  Y  ,  T  t?.  ,  H  V  v  .  M  1 N  .  , 

5  ATuMlATfr  0  ,  WHiTE. 


1 5"  ~  \  fc .  S’  PT.  1ANO  ,  F  ,  CTZ..,  ANt.,T(l.  Si  l_T 

f  Clay  ,  T«.  A  v  Y  .  M\N-  4 A T lA tV A F"f  0  i'vv 
uT.  HcvvN  (  \  oYit.  *r/t^ 


.7? 


I 


$ 

V 


i 


c* 


v 

■.i 

s 


i 


i 


i 


c 

c 

c 

c 

V 

**• 


S' 

( 


A 


Boring  No .  T  \~~l _ 

Hole  Size  \tr.2  Ft  ■»  6  i m  Slot  q.q\q  in 
Screen  Size  g  ft.  »  2  its  Mat 1 1  <,<;  ^  4  0  ^  c 

Casinq  Size  2  ft.  k1\h.  Mat 1 1  sih.mu  C  v  o 

Geologist  w. _ _ 

Date  Start  u  |g|^  Finish  h/h/vi 

Contractor  vvAft  /  wT JQ _ 

Drill  er  £  ,  w«  urn  r _ 


SHEET  \  OF _ \ _ 

Location  Coordinates^ 

\  .  6  *?  ~7,  9c  ^ 

Filter  Materials  natti/F.  sainv) 

Grout  Type _ uwfl  <  F  m  &  t\i  T 

Protective  Casinq  £  fv,  >  £  in|,  m 
Static  Water  Level  v  ^  ft  n\Sl  he  !%*>}- 

Top  of  Well  Elevation  \\.q~  ft.  Hs'l _ >’• 

Drill  Type  ^  -  i .  Hjnjucyv  vrg|M  Aia^  .... 


Sketch 


Depth 

(Feet) 


Sample 


Lithology 


uses 


SPT 

( 8L/FT )) 


\  I  r 
o  4  *c,- 

*4  <• 

cr,c>-tr 

■  o  i 


f>£Nr, 


SMINO 


V2.1 


«  c 


A  .  V 


•  H-S- 
<•/*/** 
T  T 


>4  •>" 


o  -\.*r  pt 


*  -t  T  ?r, 


\c  -ll.'TFr. 


■\l.-r  ft 


SaMO  ,  VF,  QTl.  ,6ufl  A  N  6  TO..  $  i  L.T 
flav  .  tA.  oR(,mni(.s.  oo. y, 

6R  AX  -  Pi  (JcwH  (vuNA.S’/z'i 

S  A  N  A  ,  F  CiTZ.  '  AN6.;1ft.  M  L.7 

t  CLAf  ,  Tft.  HVV  MiN  ,  MCVST, 
wrtiTE. 

‘lAr^O  ,F,  AN6.  ,TR.Stl.T 

+  CLAV  ,  T«-  HW  MiiM.  ^  SATWftATEO 
wHiTe 

sAnO  ,  F  ,  uiTZ  .  S  vi  A  A  N  5  • ,  TO  .  S>  uT 
r  cla'F  ,  -iATMR  /•,  r  £  O  ,  i_T-  ARt'.vN 
(KC'IfK.  6  12.') 


<,e 


sp  • 

5  W 


6P  - 
s  ^ 

S?  - 
5  V'V 


N  A 


\7  r  |*7 


H 


\  T  O 


£ 


Ld 


t 


V. 


h 


>: 


t: 


SHEET 


OF 


Boring  No.T  \  - 


Location  Coordinates  ta 


_3-3  t\,  1 


\  s 


Hole  Size  \s~. i  ft.  *  6  i n  SI ot  $, cm o  \ m 
Screen  Size  g  ft  *  2.  m  ,  Mat 1 1  ^h.  up  <>v 6 
Casinq  Size\vT,r"  <  ?  i  m,  Mat1 1  scv4.  uo  Pvu 
Geologist  w  tvm£-si' _ 


E  \,  fe  *>7,  1_[ 


Filter  Materials  matwp  <a,mO 
Grout  Type _ ^rvirt  (^-mEnT 


Protective  Casing 


*>  ft.  y  L  j jn_  i  rt.  o  in 


Date  Start  w/\o}^^  Finish  n/g|^^ 

Contractor  ^Aft.  /wrO _ 

Driller  <>  _ 


Static  Water  Level  3.c;  msl  (u/Ic/k^N 

Top  of  Well  Elevation  <3 , ^  ft,  msl, _ 

Drill  Type  ,  vaolc-o^  'TEim  AuVfcgi't 


Sketch 


fcAtin  r 


r,£rvf- 


S*  N  P 


4.  VI, 

*<i-r 


Depth 

(Feet) 


•  z  < 


o.O 


.ii/Jc/Si 
}  7 


-eT 

>'.“7 


It  b 
i9  ^ 


Sample 


0  -»■■»  ft 


<r  -  6  -r  ft. 


10-11-9  FT. 


\S'-  Ifc  -TFT 


Lithology 


5ANQ  F,  GTl.  Suft  >,N&. ,  T  ft. .  1  \uT 

T  CLPiY  ,Tft.  C-«.OA.N\CS,  Moi^T, 
LX.  9ScwM  (voYft.  fc/l>) 


9  ANO  ,  F,  (ST2  $uA  AN  C-v  rft.  Silt 


v  clav,  TfV  H  v  Y-  Min.(  JATwft^rCP, 

WHlTP. 


*  A  NO  ,F,  an.,  S  H  <3  A  N  6  .  ,  T  A  -  5.  I LT 
v  CuAy  t-A.  ,  HvY  MiN-  ,  SftTwAArEOj 
LT-  0Aovv)h  (i«Y^  7/l) 


S  A  N  f)  ,  v~,  (*  T":*  . ,  5  M  <1  AH  6.,  TfC.  S  '  uT 
+  clay  tA.  hvy  .t  satvaaateoI 

tbftuvVM  (lO  Yft.  b/3")  ^ 


uses 


SP  - 


">  wV 


Sp  - 
"»  vV 


9p  - 

s 


sP  - 

■j  vv 


SFT 

(BL/FT) 


N  A 


(p  “r  \  1 


5“+£ 


lot  13 


C-3 


Sample 
o  -\.-r  fr. 


S'  -  £•  •>  Pr. 


tu  -  M'5"  Pr. 


_ Lithology _ 

S  A  N  0  ,  \J  r  ,  fiTZ-.Sufl  Tft,  Si  L-T 

r  cl.  aV  ,  TR  ijflc  AfttCS,  MciST  ) 

OK.  6RAV  (  lOYrt. 

S A  HO  .  V  P  .  &T2  ,  Sl\<J  A  (N6  ,  ?'7c  SU-T 
+  CL  A  V  ,  xfi. .  C  H  C  A  is  \  C  5  ,  MU'S', 
Ok.  C'RAy  (loy«. 

SA  NO  ,  vP-P,  Q  P2 .  ,  S  ia  ft  A  M  6 . ,  T&  . 
s  vur  +  c^Ay  ,  T(i .  wv't.  M'N.  , 
Moist,  ut.  ft  Acw  rn  (  toY  A  ~>  /  3  ^ 

VAN£>  /  VP,  C2  T2  .  ;  S  v*  ft  AN6.*  S'lfl 
ftNO.,  TH..  SlLT  tCLA\  ,  TR.HvV. 
vM  <N  f  SATWRATEO,  WH  |T*£ 


uses 

ip- 

1,  vV 


*>? 


ip  - 

s 


ir-\6o  pr. 


Sf- 
•>  w 


I 


v. 


I 


records  search  or  elsewhere  that  significant  quantities  of  chlorinated 
organic  compounds  entered  the  zone.  Zone  3  fails  the  second  of  the  three 
criteria  listed  for  recommending  additional  monitoring  and  as  a  result  is 
recommended  for  Alternative  3,  no  further  action. 

Additional  monitoring  was  considered  for  Zone  4,  the  AAFES  Service 
Station,  on  the  basis  that  visual  observations  and  measurement  of  a  fuel 
layer,  if  present,  would  incur  minimal  or  no  additional  cost  in  a  moni¬ 
toring  program.  This  confirmation  was  judged  to  be  unnecessary.  Alter¬ 
native  3,  no  further  action,  is  recommended  for  Zone  4  because  there  was 
no  visual  evidence  of  fuel  contamination,  there  are  no  potable  water  I 

supplies  that  could  be  impacted  by  fuel  contamination,  and  the  relatively 
large  distance  (approximately  2,5UQ  feet)  to  the  nearest  surface  water 
body  minimizes  the  potential  for  aquatic  impacts  from  any  residual 
contamination. 
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SHEET  \ 


OF  i 


Borinq  No,T\  - 


Hole  Size  x  ^  im 

Slot  c  0  v 0  \  si . 

Screen  Size  -i  ft,  x  2.  t n  . 

Mat  *  1  so  m  a  6  Pv  <f 

Casinq  Size \s~  2  ft-  *1in 

Mat*  1  siFi  m;  pv < 

Geoloqist  i_v.thif.ss 

Date  Start  w  /\o)  -s-ft 

Finish  u  /\s  1st 

Contractor  x,v  a  a,  )  w/r\0 

Driller  p  wvRVokT 

Location  Coordinates  K  ^^-4, 


t  » ,  (-*<? .  hi  L- 

Filter  Materials 

Ivsrwr-  SAnP 

Grout  Type 

^>AN()  CEMcjNT 

Protective  Casinq 

F  TT.  «-  A  1  N  ,  u  t\\ 

Static  Water  Level 

P  ,<s  FT.  MS  L  (  \\hc  hi*} 

Top  of  Well  Elevation  m  <•>  ft.  hsi 

Drill  Type  j.  -iff  ysl ■i.icn  stem  Anf-g-,-' 


Sample 


O-I.i'  FT, 


S'  -  6  ■T  F  T. 


io-ii-t  *=r. 


Litholoqy 


H  O  ,  v/  F  ;  QT1  .  ,  Suft  A  N  6  ,  TR  . 
Si  l_r  •>-  CUAV  ,  TA  .  (JR6ANIC5, 
vUisr,  0  r<.  (jR  A't  (  V  O  M  ft  ^ )  Xs) 


mmm. 

rain 


S  A  N  Q  ,  F,  QTZ.,.  AN6.  -  Kiri  ftNO.  SP  H  ♦  4 

T  «  .  ->  ,  UT  f  C  U  AH  ,  T  ft .  rWY.  MiN.,  '  S  W 
we.T(  l-T.  c-/t  ) 

SANv>  .AS  AfiCv'E.,  jAruRArtO  SP  '  \M-r\~7 

*5  v/V 


w -u>~t=r.  sanq  as  aftcvfe 


*P-  7.  trlO 

S 


Borinq  No.  T  \  -  6 _ 

Hole  Si ze  i<r. 'h  ft.  *.  fe  iH  .  SI ot  q , p \q  ^ 
Screen  Size  g  ft  <  a  ih  Mat'1  sen  .  Ho  Pv'c 
Casinq  Size  ft.  *  2 in  Mat1 1  Sn-»  ,  hq 

Geologist  w,thiess _ _ 

Date  Start  n/\o/qi  Finish 

Contractor  w/^g  ;  wt  O _ 

Driller  P  rtr 


Location  Coordinates 


j±_JL*J±4JLL1_ 


Filter  Material: 


P  \Ay  \C  HT 


Grout  Type _ sAnO  rcEMertT 

Protective  Casinq  $•  ft.  v  l  i  n  1  new 
Static  Water  Level  u ft,  f  n 

Top  of  Well  Elevation  \fr.\  pt.  \Msl. 
Drill  Type  c  -  vN,  vACllCwo  stem  Aue 


Sketch 


Sample 


o-v.i  FT. 


F-  60  FT. 


l  O  -US  FT. 


\S"  -  \ t  T  FT. 


Lithology  USCS 


6Ao>  O  ,  V  F,  . ,  S^v<5  A  N  fe.  (  Tft  .  SvuT  SO  N  A 
+  ,  TR,  O  ft  £  A  N  ICS  ,  Me  i ST , 

iSHAf-flftuvft  H/O 

S  A  N  0  ,  F  ,  g  T~2.  S^fi  AisG. -Swift  ft  HO. ,  SF  “4+4 
T  <K .  •>  \  i_T  c  CLA'I',  TR. .  C/Rt  Arnt5^ 
wet,  ur.  &fi>AV(lOfR  7/i  } 

S  ANO  ,  VF-F.  CT7..  Swift  ANC.  -  Swift.  Sp-  T 

RWO.(  TR  S>U_T  t  CuAr,  SATwiftATeO,  S  wV 
O^.ftAowvH  (  (OVA  ‘t/j-'i 

SamyO  ,  P,  <2  TZ.,  Sua  amo.,  r«.  4i uT  4P  io*(4 
-I-  CLAV  ,  Tft .  H  vY  WIN.,  SATwRAl-gP^ 
w»(TE 


w  r  fvr 


v  v 


SHEET 


Borinq  No.  ~H  3-  ~  \ _ 

Hole  Size  \V?>  ft  x  £  ,m  Slot  q.q\q 
Screen  Size  x.  i  tN,Mat‘l  ^cu,  Mp  P\jc 

Casinq  Size  rr  »  2  in.  Mat 1 1  ^ch- .  14  0 

Geoloqi  st  vv  tva^sS _ 

Date  Start  whim  Finish  w/\o|»^ 

Contractor  /  w_T_f> _ 

Driller  ?  wftuK r 


Location  Coordinates  H  ^^‘T, 


e  \Jz2ZL_wi 'i 

Filter  Materials  niatwe  sa.n>0 


Grout  Type _ n  a 

Protective  Casinq  noise. 


Static  Water 


I**> 


Top  of  Well  Elevation  \c,  y  ft.  M_sj 
Drill  Type  fc  mm.  v^Cllcw  -,t6M 


Borinq  No. 


Hole  Size 

FT.  X.  6  IN 

Slot 

C  c  \  c  tst 

Screen  Size 

\i 

FT.  *  1  IN) 

Mat '  1 

SCU  *40  Pv'<L 

Casinq  Size 

\Z 

"S  FT.  X  z 

Mat '  1 

Sc  U  Uf  fvt 

Geoloqist 

sy 

TH'E-iS 

Date  Start 

u 

hJ*T> 

Finish 

\  V  /  \  0  |  *7 

Contractor 

V/V 

Afc  /  ^  TO _ 

Driller 

S> 

SHEET  \  OF  > _ 

Location  Coordinates  ^  M-r^csi* _ 

E.  IjMIJlLl. _ 

Filter  Materials  hatix/s  uno _ 

Grout  Type _ _ 

Protective  Casing  none _ 

Static  Water  Level  \,g  ft_  ^asl  /ah  /  xi 

Top  of  Well  Elevation  f r,  i _ 

Drill  Type  c  -  'H.  tacllcvl,  Av-\6c.ix 


Sketch 

Depth 

(Feet) 

Sample 

Litholoqy 

uses 

Hn 

BaHaa 

O  -i.X  FT. 

■iei^'O.F-M.C<F'2..ScAA  A  r*  6  .  YA,  S  ilT 
v  CWAt  ,  T A  .  Hvy  MlN.,  MotlT, 
PAL’S  \ELt6w  (VO'fR.  5-/0.') 

SP 

XN  At 

5  - c>  •>'  FT- 

SAHO  Al  ,  CT2.,  A  Of  0  , .  TR.  S  >uT 

SP 

V  A  i 

1, 

+■  ClAV  ,  X  «.  .  H  V  y  .  NA  1  IN  .  ,  S  ATuft  - 
AtisO,  Lt.  fiRuwN  (toYF.7/2N 

0€«*t: 

'  *  .  ‘  / 
// 

-  J  S 

Il>  -  It  S'  ft. 

SAHfl  ,  V'  F .  QT7...  Wft  ArA6.  -  •S'-tfl  ftNY> 

SP  ■ 

■ - 

_s?_ 

-  w  U. 

lO^.  Silt  '  SATUftAre  O  , 

L-r.  GRAY  (UYA.7./0,  •slight 

F'L'ISL  uO<jR- 

*>  vV 

iAriO 

- - 

=T 

2.'i 
Z  Z 


SHEET 


OF 


\ 


Boring  No. 

m  1.-3 

Location  Coordinates  n  ^c;(.  um 

Hole  Size  ^.3  Fr.  *  6  in 

SI ot  0.  0  v  0 

1  iN . 

E.  (-To,  \°l  \ 

Screen  Size  nfr.  v  i  in  . 

Mat  *  1  Scu 

>4g  Pur 

Filter  Materials 

MATVv/e 

Casing  Size  \  v3  ft  «. 2  in 

Mat*  1  scvA. 

4oPUC 

Grout  Type 

_  M  A 

Geoloqist 

W  THIERS 

Protective  Casing 

Date  Start 

w/<W*3  Finish  w)\ 

l  0 )  S3 

Static  Water  Level  v  pr.  i4u  (\i\ 

'i-i  si') 

Contractor 

w  A  ft.  1  wF(l 

Top  of  Well  Elevation  (,-C  ft.  vt^l 

Driller 

f  w  (3g  v-4  i _ 

Drill  Type  t  -  \rs 

HOLLOA  jTiSivf  AvA 

j*  Ir  ‘  s 

Sketch 


Depth 

(Feet) 


Sample 

-  \.S  FT. 


*  2.-7 


o  C 
o  A 


-  a(l|«3  VV  C.. 


il 

y 


T-fc  pr. 


IU  -H.r  FT. 


_ Lithology _ 

S  A  N  O  ,  P  ,  aT2.,  AN6.  .TP..  SluT  t- 

ot_AV  ,  rfi,  dRfrANiCS,  Mc\U,  OK. 
ORcwM  (UiT'A‘Ai/'2.^,<SorA£  PON- 
SrR\ACT|e  IN  pft.e-i  £NT  INI 

roe  i.o  pt, 

«Nfi,  P-M,  aT2v  ANG.-SM0  RnO.; 

r<v  silt  v  ci_a  v'  ,  SATuvft  atiid,  lt, 

GftAT  -rtRcwN  (iCiyRt/ll 

^N6,  VF-H,  QT2.,  AN&.,  30% 

*  '  U.Y  «■  CUA'I  ,  fR.OR.6ANi  P.5  , 
SArwftAreP,  5mapl'«-  oOosi.  , 
OK.^POvA/pJ  fiD'IR 


uses 


SP 


<P 


Spt 

(BL/FT) 


N  A 


iM  +  »2_ 


\+  \ 


C-9 


s 


Boring  No.  l-M  _ 

Hole  Size  ^  p~  <  fe  in  .  Slot  q.q\0  in 
Screen  Size  >m.  Mat*!  <,c*4  .«4ri  Px/, 

Casinq  Size  n.^r,o  iM.Mat'l  scU-m  t\j 
Geologist  _  _ 


Date  Start 
Contractor 
Dri  Her 


:inish 


Location  Coordinates 


£  U30J. 0£ _ 

Filter  Materials  uno _ 

Grout  Type _ j4_£, _ 

Protective  Casing  _ 

Static  Water  Level  z.c  Fr.  MSLht|x|g3 

Top  of  Well  Elevation  i.  %  ft  msL _ 

Drill  Type  -  \r\ .  item  £<.*(?£(< 


Sketch 


Sample 


Lithology 


»AHO  ,  F,  &T2..,  Wft  A»JC~.,  TR,  S\lT  y 
C-i_AV  ,  TR  .  OR 

O  It  6w  is  -  &  RAY  M  UTuftE  flfYAS'/z- 
T£'f  A.  3/1  ) 

S  A  H  0  ,  P-M  I  0^2. ,  SOAfi  AN6  -  Sl-iA 
RNO.,  Tft,  ■>\L.r  4-  COAY  ,TR.  HV  V- 
t°" N  .  ,  SflToiRA  T£ o  ,  u-T" .  8  A 0  w  1\) 
(iflYA  2/2.^ 

NO  ,  P-M  ,  QTZ.y  ANC-.' 

RNt?.,  $--7u  fiLTrClAY,  tft,  HVY- 

\m  i >N . y  sArwRAreP,  ur.  ,vni 


f\uY«.  i  /x) 


<«•■»  VC 


Boring  No.  t-H  i  ~s _ 

Hole  Si  ze  \~y  ^  pt  *  6  i  n  .  SI ot  o , o \ q  \ k 
Screen  Size  ii.  tt,  <■  2  <n  Mat 1 1  ^h  hq  pv C- 
Casinq  Size^  i|Fr  \giN.  Mat 1 1  ^ch  .  40  1 

Geoloqi  st  uy,  t  V4 1  g  <,s _ 

Date  Start  u  (ciU^  Finish  ,\/\o/%-> 

Contractor  w Ag  /  ^ r  O _ 

Driller  p  wP>\gkt 


Location  Coordin* 


Filter  Materials 


Grout  Type _ »4  a _ 

Protective  Casing  npn£ _ 

Static  Water  Level  \  ,?>  ^t.  k-,l  LAjJj, 
Top  of  Well  Elevation  7 ,c  ft  Mf>L 
Drill  Type  t -vM.  vicuuc-w  -,TE'M  Aar-i 


Sketch 


Sample 


Lithology 


S  >>  N  0  ,  F  ,  QT  A  N  6  ,  u.  iiLT  t  P 

CL«Y  ,  Tft,  ORfc/)|NlcS/'Au^1', 

l~r  ■  6fttwN  (  1 0  Y  A  C  (  x  1 
)A  N  0  ,  F,  QTZ-,  Suft  AN  <5  .;T<I..SVUT  Sf 

»  cu*-r,  t«,.  hvy.  M'N.( wer(wHiTE 

SA  N  O  .  P  .  AN  6  .  ,T  A  -  *  >  CT  SP 

+  CU  AY,TR.  -  MW  M  I  N  -  ,  S  ATu  ftrtTcfl, 

U.r.  (\qYA  6/l^ 


w  -u.r  i=r. 


Borinq  No.  LH  1  -& _ 

Hole  Size  \^  ■»,  pt  *  g  >  n  SI  ot  o .  u\q  in 
Screen  Size\zt=r  *  j.  irj.  Mat 1 1  sc  H  -  no  <?  * 
Casinq  Size  iv^rr  m  tt\l.  Mat1 1  sett  -H-o  C 
Geo  1  oq  i  s  t  t  v4  '  i—  -s  s 
Date  Start  u/q/*A  Finish  \W\o)< 


Contractor  waa.  /wtvO 
Driller  p  wRVortT 


Location  Coordinates 


H5T 


Sketch 


Depth 
( Feet) 


Sample 


o - \  ?  FT  . 


<r-(,  •?  ft. 


vo  -u  r  ft-. 


*4  W.L. 


_  »2.3 
-  1 


Filter  Materials  n^t\v£  sa-MO 

Grout  Type _ nA _ 

Protective  Casing  _ 

Static  Water  Level  2M,  £j_  Mit 
Top  of  Well  Elevation  ff.q  f-r, 

Drill  Type  G  -  t  vu-icew  VtCm 


vv.  M 


Lithology 


S^mQ,  P,  GiTZ . ,  S^vO  A  N  6  . ,  "A-  5u.r  +  S  p 
c-i-AY  ,  tr  .  cftc-AmcS,  Mo\sr,  L.T. 
ft  a  own  Moya  6  /z) 

SA  MO  ,  F  ,  (2TZ.;  StAftANG  -SFUl,  AnO.  ,  SO- 

ta .  <u>t  t-ccAY  ,  sa  ruvRAreo,  i_r.  S  w' 
OAcwN  (  10  YA  ~1  Jz') 

SA-nO  ,  F,  GZ  T~1 SVA.B  A  N  6  ,  ft  NO.  5  ? 

'0%  GtT  HdLAY,  SAVwftATEO, 

6  A  A  Y  -  i$  (lOwiN  (  10YR  6/1^ 


l+Z. 


1. 

Boring  No.  t-H  i~l _ _ 

y"'.  Hole  Size  \i  ft  *  c,  iH  Slot  c  u\u  in 

w 

Screen  Size  o. ft  ^t,  xoj^Mait'l  siH.nn  0,.<c 
P  Casinq  Size  n.  PT-.  n.  Mat 1 1  scv+.  Hu  PvC 

Geo  1  og  i  s  t  w .  ~y  h  >  e  ^  ^ _ _ 

Date  Start  Finish 

Contractor  w^r  )WT<1 _ 

Driller  P  w ft\6HT _ 

vl 

V 


SHEET  1  OF  \ _ 

Location  Coordinates  n  htM,  %i\ _ 

e  _ 

Filter  Materials  sano _ 

Grout  Type _ _ 

Protective  Casing  _ 

Static  Water  Level  ft.o  ft 

Top  of  Well  Elevation  y  s  Ft,  M^L _ 

Drill  Type  4-  iri.  yt.si.t-ov..  i 


C 


•■.I 

Sketch 

Depth 

(Feet) 

Sample 

Lithology 

uses 

win 

Ilill 

0  -  i  S  <-T  - 

S  i\n  <S  ,  p  .  Q  X"Z  .  S  iA  A  K  6  .  .  T  iB .  <.  i  •*- 

oi.A-(  ,  to..  c>A6AM»CS/Mt>\ST  ,  0  ia.. 
fli^CvVh  ( to  Y Cl  ft / 1. ") 

: 

_  x  i  q 

S'  -k  T  pr. 

)A,MiJ,  F  ,  Q  T2  .  ,  S  >A  ft  A  N  6  ,  '  ^  ■  s\uT 

1 

* 

} 

T  CUAY  ,  IATUI^ATEO.lT.  (ftOcu/N 
(VOY*  ?/2.') 

Kfl 

r 

*■  ^ 

BtNT. 

U>  -"  •>  FT. 

5  A  n  O  .Pas  A  ft  o  v  i?  ,  SutHT  Fw£  L 

S'+-| 

■ 

_ 

C7  0  o  A 

S  vV 

§ 

1 

— 

.v_ 

r"' 

,w  * 

SO  M  0 

— 

* 

.  - 

i 

1  • 

»  • 

> 

’a 

, 

1 

n 

r 

• 

m  m 

9 

- 

C-13 


1 


Borinq  No._TV-j _ 

Hole  Size  *  (,  Slot  q.qw  \n 

Screen  Size  ^  ft  , ->\n.  Mat 1 1  <t  u . m ,i  o> 
Casinq  Size  ,c,t,  Fr.  *  2^N  Mat 1 1  «;  e  M  <D  0 

Geologist  ^  th\&ss _ 

Date  Start  xUsJjLl  Finish  w  j  <r  I* 

Contractor  /  wrt) _ 

Driller  p.^Ai^+r 


Location  Coordinates  ^ 

-.5-..  I  >6.  <5 

Filter  Materials  si\T'v\-.  «,> 

Grout  Type _ j;jj\ _ 

Protective  Casinq 

Static  Water  Level  4.~?  ft 


Static  Water  Level  4/7  ft  m<i.  [vzj±[ v 

Top  of  Well  Elevation  VC-'D  ft.  msi _ 

Drill  Type  L  -  vn  Hollow  svi5n\  AvAieR 


Sketch 


Depth 
(Feet)  Sample 


o -us  “T. 


FT. 


\o  -  u.r  ft. 


Lithology 


SANO  ,  uf-r,  QT2.  ,  Sv\(»  A  NO  .  ,  "MV  SP  - 

S  vL-T  »  C  l_AT  ,  TA  ,  OftliANai  OH^  <,vV 
w//(14c:wm  ■iTft.E.AKs 
6/ 4s) 

S  AN  0  ,  f -N\  ,  (iT"2.  ,  SvaQ  ANG.,ttl.  SP 

SU~T  t  ctAV(  t  ft.  4VT,  MIN,  / 
tt  (  If  f  LL  Ckv  -  Pj  A  c  vu  >N  ( 10  f  A?/i) 

4  An  O  ,  VF-p,  CJT2..,  A  A  6 .  f  xA,  <f> 

5\l1  -t-  LLAV  (ta.  VU/Y-  NUN  , 

SATMfi  ATKO.  WHITS  \-v/  4  AAV 

ST  f\  c.  A  *•*  (-7.  <r  YlA  0/  1  ") 


s 


Borinq  No.  T3  -i _ 

Hole  Size  \c.^  ft,  «.  g  (m  Slot  ,->.c\o  \  n 
Screen  Size  m  rr  Mat 1 1  ^  H ,  <4,0  pv  c 

Casinq  Size  ^0,1  ft.  >- 1  1  n  Mat *  1  sc h  .  Hj2  Pu  c 

Geologist  Vv  Tmfss _ _ 

Date  Start  \\J_sJjLl  Finish  \\  jg 
Contractor  wAg/wriT _ 


Driller 


9 .  jvRi&riT 


Location  Coordinates  m 

-JLOu  4 

Filter  Materials  samO 

Grout  Type _ _ 

Protective  Casing  _ 

Static  Water  Level  2.1  yx  nvsl  I  17.) 
Top  of  Well  Elevation  ^.^7  ft,  wvs  1 
Drill  Type  6-  in.  ucllcw  >TlrM  '  ' 


Sample 


Lithology 


i  A  ts  D  ,  r  '  C(T2  ;  s  ^0)  AlNG  .  ,  t A  ,  ‘iilT  r 
C\_/VX,  T  A  .  crntAHics,  of\Y  ,  I_r. 

e,<a.c.v/m  (vuy  (K  -7/1') 

SAHO.F-H.  G^vz..  S^fl  AN6.,Tft. 

S  i  UT  r  ClAY  ,  TR  HW.  N"N-,  T(i. 

oe.  6,*  n  ic  5  ,  sATwnereo 


SPT 

USCS  (BL/FT) 


SAn  0  ,  r  ,  Q  T-2. W  ft  ANli.JR,  SIlT 
v  CLAY  ,  T  A  •  i-W  Y .  M  H\(  .  r  A  - 
c<i6anics  (  sAtuiAAriio  (  i/v  >+ 1  rc 


s 


Boring  No.x^ - 1 _ _ 

Hole  Size  ft,  *  k  Slot  q.q\q  ltst 
Screen  Size  g  FT  >  ^  t|Nl  Mat 1 1  scvA-hd  o^c 
Casinq  Size^  3  ft,  %  {.  ^  Mat  *  1  <;L>4,  hc  <>vi 

Geologist  w  tuu~<^ _ _ 

Date  Start  u/<rln  Finish  u  )  g-j 


Date  Start 
Contractor 
Driller 


VI  A  /utO 
P  UlUC-rlT 


Location  Coordinates  n  2JU £  _ 

£  LLi££x2±fl 

Filter  Materials  ^atwe  _ 

Grout  Type _ n_a, _ 

Protective  Casing  _ 

Static  Water  Level  v.  l  ft,  v\sl  (\if  \ /< 

Top  of  Well  Elevation  vS"  ft.  m_s_l _ 

Drill  Type  t-  (m.  ^oi_ucvv  s,ti£  m  AlvSf 


Sketch 


Sample 


O  *  '•  S  'r  T. 


T  -6  3“  Fr, 


'0  -  w.f  ft. 


Lithology 


SA  w  >1  F-NV  (?  T2.  SuA  AS  G-  ,  Tft  .  S  af  SP" 
r  Cv  AV  (  t  A.  Hvy.MIN.,  TR.  OROAN"  S  w 
V.C S  ,  fAo  v  4T  ^  vv  A  \T  F  w/ 

(  L  U  V  ft.  S'  /  O 

S  A  N  0  ,  F ,  fiT2,(  <3  A  N  6  •  ,  i’X  SIM  S  V>  - 
t  CLS-(  (  Tft.  HVV.  NS  IN.,  $ATwrtAT£0,  Sh 
6RAV  -  fl  Rovv  M  (tflYrtfi/O 

5AH0  ,  F  *  M  ,  W  <3  A  W  G . ,  TR.  SILT  t  s  P 

CL  Ay  t  -rfl,  V4  v  y.  S/lirs.jTJR.oftC'ArS- 
\  t  S  ,  (ATuftAreo,  white 


*r  V 


S 


Borinq  No.T^  -h 
Hole  Size  \o  = 


Ft  <  4  M 


Screen  Size  3  Fr.  ^  ^  Mat 1 1  sc*  - 
Casinq  Si  ze  yp  f  r,  x6'N|Mat'l  sc.wv.i4c:  VvC 

Geoloqist  w  twipas  _ 


:inish 


Contract 

Driller 


XA/A  (X  /  W  T  Vi 

?  \A/  x  <s  r 


Location  Coordinates  ih  ?><■)<%,  \-m 

E  v ,  fes re  STS' 


Filter  Materials  4a.no 

Grout  Type _ naj _ 

Protective  Casing  _ 

Static  Water  Level  \.g  ft  n\s l .  ( \>  / 
Top  of  Well  Elevation  7.  y  pr.  Msl 
Drill  Type  Hpi  unv  STcM  < 


Sketch 


Depth 

(Feet) 


i 


Borinq  No.  Th  -i _ 

Hole  Size -2,0  v  *  i  u^Slot  o  o\c 
Screen  Size  m  ^r.  *  i  m.Mat'l  scv-v.i 
Casinq  Size  2 o  \  >-r.  mim  Mat1!  <CVy, 

Geoloqist _ w  xfcLLE-S-S _ 

Date  Start  u  lu\*-x  Finish  u/u 


Location  Coordinates  ni  3^0. 


Contractor_ 

Driller 


Sketch 


w  A  it.  /u  TO 
e  w  A,  \  r.  m  T 


Depth 
( Feet) 


Sample 


0-1  .fr-r. 


S'  -fc.fpr, 


10 -urpr. 


Filter  Materials 


Grout  Type 
Protective  Casinq  £ Pr  x  £  tM  m 

Static  Water  Level  23,  \  ft.  mu  (\xlils* 

Top  of  Well  Elevation  y\.fc  yrr  n\sl _ 

Drill  Type  u  ~  \ is  hollow  a.a/ 


Litholoqy 


USCS  (BL 


SAisO  .  \/F.  AM  6.  (  TR  -silt  SP  NA 

a  CL-A^  (  rK  oAOAmes  ,  lAuiir, 

Oi<.  flrtow  N  (  VOVA.  4/2-') 

SAND  ,  'A,  0.X2..  SvA6  AM6.  ,  TR.  S\u~  S  P  -  \  0 

*•  CLAV  ,  MO\ST/  L-T.  fift6wN  sw 

SAnO  ,  F(  6!T2.,  S^CJ  AN  G.  ,  TR  .  <  >  LT  s  P  -  1  -r£ 

'*■  OLA'f  ,  S  Afu  A  Ar  £0  ,  i_T,  ORtwrO 
(  ^O'i  (K  e./z.') 


ir-U.'TPr.  SANO  ,  AS  Aflovt. 


20  - -Li  -TP  r,  SANOfvP-F,  qr-Z-.S^g  A  MG.  ,  ?*?<: 

SvLttcLA^  lAruftAreO,  Ov<, 
flftowpj  £loYfi.3/a)  ,  oil  si+tErJ 
WSVfiLE  O  M  WA  V  i—R  RELISA^cO 
samo  ,  iAu  oerELUikc 

fiAEL  O  Qo  Ji. 


se-  zi+sc; 

s  w 

se-  ?p  +  5-o/^ 

S  v-v 


s 


Borinq  No.-f  «T- \ _ 

Hole  Size  \<r,^  ^r.  *  U  im,  Slot  c.c\C  m. 
Screen  Size  g  pT  o.  >n  Mat  1 1  im,  4  a  cv 
Casinq  Size  tr.T  ft.  * 2isi  Mat1 1  sc  v\,  r\. 

Geologist  _ 

Date  Start  u /h j Finish  w  /v0 1  y», 

Contractor  /wt{| _ 

Driller 


Location  Coordinates  r4  -yt  y  5> 


E  v.feyM  i 


Filter  Material 


Grout  Type _ csweimt 

Protective  Casing  £pr.  ,  aoH 

Static  Water  Level  b-^rr.  w\st 

Top  of  Well  Elevation  \3,b  r r.  msl _ 

Drill  Type  t-  m  v\ouLcvv  stem  Au  cC< 


Sketch 


Sample  Lithology 


O-l-F  FT  ^AnC  ,f -M.  &T2.,  SvaB  A-N6.  ,  5"9c 

^LT  f  6LAV  (  TO..  S  ,  OAY  , 

UT-  oftovvN  -  &RAX  MocraAt 
(li'ffi.  r/f.  -  ujva  ■r/i') 

f-feTFr.  SAND  .  .  ftT2..  wft  AN  6  /  T<7. 

S\UT  r  tLAt  ,  Tft-  ORtANtO  S -V 

UT.  -7/6^ 

to -VI. y  FT,  sAnO  .  F.  gV2.  ,  Sufl  An6.  ,ta.  S'tT  Sw 
a  cuAY,  SA  tw  aa  reo  ,  u.T. 

&»/ 3  ^ 

tC-U.r  FT*.  SAHO,  **.  oen.  ,  AN6-  ,  '5"%  StLT  sP  6  +  ST 

+  Clay  ,  SATMitATEO,  OK.flAcvvM 
(a. S'  YA  5-/2.^ 


iT r 


s 


Borinq  No.  TT-^ 
Hole  Si  ze  \«ta  ^ 
Screen  Size  ct  pT  >  ? 
Casinq  Si ze ^  pt  » 
Geo  1  oq i  s t  w .  th  i  p 
Date  Start  u  M  /  * 


_S1  Ot  C- QIC  IM. 

_ Mat 1  i  sc  v\  -  h  o  v  > 

_ Mat 1 1  sc  h  hp  v' 

Finish  w  /u,j  -t 


Contractor  wAg  /  u,  t  O 


Driller 


Location  Coordinates 


Filter  Material: 


Lc7ft  .  55£ 


Grout 


p  w  a  v  o  t+  r 


Protective  Casinq  y  ft,  »,  fe  \  n  >  kcim 
Static  Water  Level  5.  ^  ft.  msl  ( \  xh  Is  • 

Top  of  Well  Elevation  ft.  MsL _ 

Dri  1 1  Type  (.  -  im,  v->c<i-li,'  v.v  vt  E.<m  a  m  t  £.  R 


Sketch 


Sample 


Litholoqy 


±*£*JL  ,  V  F  -  F,  <5^2.,  Afib.,7^. 

S  >i_T  +  t'-AY  ,  r(4  .  CA  t  A  N  VdS  , 

oay  ,  va/h\tiz-  cr  bivAH  (id7«  V1) 

M\)(TW6.  (E 

caiso  ,  ,  a  rz. ,  an  c*.  . 

<IUT  >-CcAV/  m,  HV/H1  N\liM-, 

SRi/.vN  ([U1(K  l/fc-)  w/ 
C'llAV  STREAMS  f  7/0 


SAMP  ,  r  ,  <2.  T2.,  Sv<6  AM  6  “SvaB  RHP.^  5  v,y 
T<V.  s  '  AT  rCLAV  ,  Tit,  H  V  7  -  Ml  W  . , 

SA TulLPiteO,  wA  iT£ 

SA'SO  ,vP-‘r  .  <^T-2..  .  SvAft  ANG.,  SP 

V  0  %  s  'L'T  rUAY  ,  TB.  .  t-i  V  V  .  AM  N  .  , 
SArwdAr £OjLT,  fldi’vvM  f7  S'S^l/z) 


SP-  3-Z 


^  +  10 


ASKtSl 


%■  ->-1 VAV-  .'  -v  .  • 


Boring  No. r<?- ^ _ 

Hole  Si  ze  \tr.^  <=r.  v  4  iN .  SI ot  p .  q  \  t> 
Screen  Size^^r  ^  i.  m  .  Mat 1 1  <,ch  ■  f  v< 
Casinq  Sizevy.^p-r. 

Geologist  vV  _ 

Date  Start  wIh!*\  Finish  u/yc 

Contractor  wM^  /wrfl _ 

Driller  o 


_•  .‘.V.  . 


SHEET_ 

Location  Coordinates 


•.  , 


Filter  Materials 


±i _ 3C1*.  c/3~7 

£  \.  fe-TH. 
atwF  SAr\Q 


:i ni sh 


Aiivcj 


Sample 


o  - 1. t  pt. 


S'- 6  -r  «®t. 


Grout  Type _ smd  c  m  €.  n  t* _ 

Protective  Casing  <;  ft  <  L  \H  \tkcia _ 

Static  Water  Level  & ,  y  gr,  sa  s  i-  ^ 

Top  of  Well  Elevation  \2.£  pt.  ms  l. _ 

Drill  Type  £  -  us  ,  ^  jusw1  -'te^  -MA^eC-v- 


Lithology 


^  <3TS..(Swfi  A**  C  Tft.  “.luT  i  S?' 
CUAV  ,  0AY  ,  l_T.  ft  flow  IS  (U>V/ k'~l/a)  *>  VV 
w/  &R.AY  srR£fiK5 


S  Ar4  O  ■  F  ,  QT2-,  Suft  An£.  Tft,  Huy. 

H  '  K  •  ,  vV  ET" ,  X  £.  L.L.  ow  ^  l  o  'i  K.  X  ]  (s') 


ic-u.rer.  s  a  n o  ;  vp-P,  ftT x.  ,  ainC-. 

<3.KO.  SlLT-hC-i-AY  ,  Tft-  ^v'X 

t'ft'N.,  SATURATED,  L-T.  8  ROvVN 

(\0  yA  fa  /  2>  ^ 

ir-u  rFr.  s*™o  ,vp-f  grz,,  ans.  -^ui 

ivm)  ,  siu-r  rci-A'f  ,tr,  Hvy. 

Min  (  SAtufiAriiO  ,  Pk.  liftowiM 
(*7  rx<\  f/x') 


S  vu  H- 1-  6 


SP-  a+3 

^  \,V 


5p-  U  +  <4 
S  vv 


Boring  No.  Ta,  - 1 _ 

Hole  Si ze  \  ft.  >  in  SI ot  q, o \ p  i  vi 
Screen  Size  tH  ft.  i  iw  Mat'l  Scva  -h ,o  V\jc. 
Casinq  Size  v=r  x  Mat'l  SCn  ■  4<->  gy  c 

Geologist  _ 

Date  Start  u  f «  f^i.  Finish  u  j  %  !  m 

Contractor  wAa/wtO _ 

Driller  <?  va/M6ht 


Location  Coordinates  ^ 


H  v,  6kO,  U 


Filter  Material' 


Grout  Type _ <myi  n«MP.f 

Protective  Casing  <r  Ft.  *  k  ih  .  u 
Static  Water  Level 
Top  of  Well  Elevation  2 y,  fr. 
Drill  Type  t  -  m  srew 


Sketch 


Sample  Lithology 


O  -  t  .'-T  FT-  ^  MO  .  F ,  F 1 S  6  .  ‘  ^  vl  P.KO  (  5  w 

'■R.  ‘j\L-T  1  CLAY  ,TiV  fC-LC-  A<«l  t  <L  , 

Miner  .  Lt.  (?Ao^h  (U'Yi Afe/n') 

r-fe.  s'  i=r.  san  0  .  f ,  ~2  . ,  •>  vs  ft  A  is  6  ,  tn.  <;  iuT  S  ?  - 

■r  CLAY  ,  T ft.  HVY.  MUM.,  SATmi-  S.v 
ATCO  ■  WHITE  jLlt  rtT  Fi-e  £  U  <•'  0  cA 

10-IUF  FT.  SAiSO  A>  MlOi/E 


ST-ICFFT.  5AISQ  ,  e>-&  A  IScvt 

Ii/’-ll  tFr.  »A  NO  .  lF-F.  Gc'T'Z.  .  s  yXj  AN6.-SHA 
AsO.,  lA  .  S'l-T  +-  llAY  ,  TR,  H  V  V 
Him.,  lATuftArEO  ,OK.  Gfl,ovvL( 
(l0Y«  'S/3-1  ,  STRONG  F«-A.e«_  coca 
£?\1_  iHtlEH  L'S  iftlc  ON  xVATCft 


s  C  T  *1 


C 


SHEET 


l  OF  l 


\\ 


Borinq  No.t&  -~L _ 

Hole  Size  ;t)  ~!  ;t,  <  (,  !  n  SI Ot  Q ,  o\  o  \  st , 
Screen  Size  »h  Fr  <-nM.  Hat'ls^.HO 
Casinq  Si  ze-zj>  s  «.  ?.  Mat 1 1  sc h  -  ho>  pv  c 

Geo  1  oq  i  s  t  w  t  n  '  i:  S  ii _ 

Date  Start  Finish 

Contractor  ^Ait/wtO _ 

Drill  er  y  ^  v  <•-  r _ 


Location  Coordinates  <^u  *  t 


Filter  Materials 

- t-: - V  y  l _ : - 

E  \,F6c,4C4 

ATI  VE.  -SArSO 

Grout  Type 

saiso  ceMtH-r 

Protective  Casinq 

S  FT.  A  fc  1  N  (RcinJ 

Static  Water  Level 

2i-4  FT.  mu  /ii/a  /** 

Top  of  Well  Elevation  24 .  fe  ft 

Drill  Type  ^  -  im - 

v\  £•  ac  uv  sTVS  si  a  a  r~  E  ik 

f'" 


K 

> 

'■r. 


i J 


Sketch 

BUB 

Sample 

Litholoqy 

uses 

MIB 

uBQaal 

c  - » .  s'  rr . 

SAo>  Yl  vF-F,  GT2.,S^(i  AN  6  T7c  S  \  Ut 

ISP 

rs  A 

T  t  UA'f  ,  Tfl.  .  C/A-NvCS  ,  vv£r(  0><. 

hRcvVN  (  VC  Yft  %  /  1  1 

1 

T 

1 

•  *3 

Ft  F  1-7. 

SA  IN  0  .  V  F  .  A  T-2  .  ,  5  till  A  is  6.  -S'-'vi 

sp 

V4  t-16 

B 

ICf7-  SiLT  fCLAV  JA.OAtANICS, 

1 

i'S'wftAreo  f  d  ft*  wn  »«/  GtAcK 

J 

-  C.Q 

strcaicj  (lifP.  h/i') 

•J 

7. 

-  Il  ll/ll  w  u  . 

\  c  -  U  s'  FT. 

SANO  ,F  (JT2.,  S“ifl  AM6.  r«.  S.ll_r 

5  P  - 

VO  Vic? 

t  Ct-AT,T«.  WVX  (V"H.  5  A-Tw  A  - 

•>  w 

iRour 

4  w 

*  -  - 

•% 

.1 

•  V 

c 

B  J  S' 

AT£0,  CT.  &RAS  -i^ftow'n  (VO 'V  ft  7/j) 

fi£'lNT. 

'•>  *1  <1  S  F  r- 

^.AN,'L  vf,  f0t2.  ,  StAft  A  N  0 .  r  5-7r  S»lT 

sP- 

H  +  l“7 

“  *t  •>' 

>  d-AT,  SATvaHatCO,  Gft  o  v/v  >\| 

■> 

_  <r  ^  i 

f  VO  v  ft  4/2.) 

' 

2c'-Zi  >  FT. 

SA'N’O  ,  VFf  (?Tl.  Sivifl  An6.-S'v1<V 

SP- 

>A  MS' 

* NO  • ,  v o  *7»  s ' lt  ►  cu a  y ,  s  AT^ft  avfo, 

s«v 

— 

l)|V  9,  Ri’w  (M  (  1C  Tft  2/  Z  ■)  ,  SV-UsrtT 

— 

r-u£u  oo>j a. 

^'\nO 

=• 

.  \‘i  *7 

— 

■ 

-  to  r 

Sample  Lithology  _ 


O'  'S'  '-r.  t  sj  -  <r ,  Ci  V2.  A  1^  6  -  S' v-\ « 

(A.NO  ,  Tfl.  -ivUT  rCLAY,  Tli,  OR  6  Art- 
\C  S  (  Mil'S'  i  ft  ftO  W<M  (  10  Y  A,  ft/il 

cs  -  6  <r  t~r.  sano  ,  vp-f,  5^3,  AH6,  -s>-><3 

«MO  ,  Tft.  5VCT  V  tLAV;  T(T  .  HUY. 

W  E-T  ,  \—T,  OAiiwN  flArt.7/3) 
STftcnS  FiAeu  ooi’i5- 


w -\\  r  pr.  sanO 


NjO  ,  F,  Q  X2.  ,  5vaO  ftM&  ,TR.SILT 
4-  CLAY  ,  T<K.  V-Wt.  M\Nl-,4An.i- 
ftATE.0  ,  w  H  iTt  ,  STflMS  pi-iet- 
oocft. 


lf-lt  rFT.  SANO  ,A<  A-ftO'/C. 


\  2.4-1  V 


SP-  «m3 


7c-ll.fFr.  SA-iSQ  ,  VF-F,  G  Tx ..  Sw^«  Aisito  ,  xfi. . 

S  'i_T  'CLAY,  Tit  VWY  F\ltv».; 
SATw«  A  rE.0  ,  uY.  <*>(TowiM^voY«  f/x') 
S  r A 0  N  to  PVAE.L,  O'SoA  ' 


vo  +  v<4 


s 


Mat'  I  scu  .  4o 


C  E  s'A  P.  N  T" 


i  A  u  \v\ 


Sketch 


Depth 
( Feet) 


'~r.  hhm 


Hole  Size  p 


Sketch 


r.  ms 


Sample  Lithology 


<5-».'5-Pr,  fir  N  o  .  vF(  CiTz.,  AM6  -Swii. 

P>  No  _  T  A  .  Slur  tcLAV  ,  rR  .  oft6A«U4 

HAO\  -j-  ,  ft  LA£  K 

S"  -  6  .  S'  FT.  S  A  is  0  /  QI'Z.  ,  A  is  6  ,  TR,  •Slut 

*•  c-lav  Tft.  wyy  kmiS-,  wtr, 
WHITE  W/  GRAT  (»CVR  T/l) 
<TRT;A  KS 


W  \  6 


*■’  UJ""'T  F-r-  S  AH  o,  yp,  QT2.,  Sv,,0 


*1^  O. 


i  v  i_r  tclhy 


A  n)  6.  -  < 
'Y,  SATw  . 


iT-vfc.  n-r. 


RAr£0,  &«AY-S«owN 

vF,  ST1.,  AIS&  ->W3 

'iHO.,  Be  *7*  SiuT  ftuAy  ,  TAru  • 
RAri=0  ,  ORAY  (7  rVft  6/  i') 


V 


Borinq  No,  xn  -n. _ 

Hole  Si ze  <t  pr.  >  r,  i Slot  p ,  o\  c  \ h 
Screen  Size  ^  pr  x  7  .  Mat 1 1  sct4 0v6 

Casinq  Size  \t  =r  Pr  o  »n  .  Mat1 1  ‘4uv’^ 

Geoloqist  w  th  '  r- <, s  _ _ 


SHEET_ 

Location  Coordinates 


\  OF  l 


£  V.fefcH 


Filter  Materials 


r>]A.Tv\,e  s> 


:inish  w 


^  v  n 


Or  i 1 ler 


Sample 


c  -i.s  y=r. 


Grout  Type _ <  a  ts  o  r.EMf-sT _ 

Protective  Casing  y  ft.  imm 

Static  Water  Level  -j.o,  pr.  m  s.,  ( \jJ_j  Is  V 

Top  of  Well  Elevation  \o,<j  y.T  Mu _ 

Prill  Type  fc-jty  hqlLc-w^  <,re  m  aia6  gj\ 


Litholoqy 


0  ,  \,  F  ,  £T7  A  is  6  -  S'  vs  ft  ftHO.  SW 

T ft  S.UT  Cft-fcAtssc*, 

Kci  ST  ,  0  .  0  ftew  IS  fVOVrt.'3/l'l 


FT-4TFT.  s  A  IS  0  .  AS  A  flow  £  ,  SATi/rt  AT£  p  s ''V 

la-ivs'fT.  sAisn,  p,  an.,  u>ft  5iut 

+-  CUA'f(  5  A  ruR  Art-  0 ,  l.t.  ftficwN 
fluVA,  6/2^ 

'^-U  S'  r-T  CuAV  ,  Plastic  ,  SAru«.AtEQ,(SRAy  C 
(-7  <T VR  *5- /v  > 


0-1-0 


/•  .vftrA.v.^  :• . 


wniiT  rm 


Borinq  No.rg -  \ _ 

Hole  Size  \<r, •>,  >-6  \ M  Slot  n.o\o  'Mi. 

Screen  Size  ^pr.xgiN.  Mat1!  sch-^u  Q\jCs 
Casinq  Si ze \<r  %  ft.  aiK  Mat'l  sen. 40  Pv/C- 

Geologist  w  th>£m _ _ 

Date  Start  Finish  w/ioft^ 

Contractor  WAa/vVTO  _ 


~H  , 


Driller 


Sketch 


f  .  VA/  Os  \  6  V4  r 


Depth 

(Feet) 


Sample 


Location  Coordinates 


Filter  Materials  sa-no 

Grout  Type _ s  a  n  o  cE^en' 

Protective  Casinq  ^  pt,  >.  6  in  ,  f 
Static  Water  Level  \p,^  ft  i^sl  f u/3o/g 
Top  of  Well  Flevation  \*>  -7  p-r  msl 
Drill  Type  use  low  stena  a: 


Lithology 


SAMI),  uF'f,  arz.,  swfi  AMO  TA  . 

SiLT+cLAY  ,TR,.  HVY-  MiN.  ,Tft, 
OAcamics,  m.  c ALCAfteon< 

UElL  FftAbMENrs  j  Meur  ,  OK. 

6  R  A  Y"  -  ftRcwN  (\oVA  )/|) 

SA  imO  ,  v  F  -  M  ,  Cx-rz. ,  AN6.  ,  SP 

Sli_T  *CLAV,  TR.  C  At-^A«V«EoiA'S 
M£lL  ,Ep„  OR6ANM5y 

W&T(  L-T,  flu  Own  va//CiR.A(s6£ 
XHclUOcMC  (  loy'A  "7  /  ?  ^ 

S  A  r~>  0  ,  v  F-F,  <2  "T2..  ,  Uft  A^6.,  f7>  S  ? 

S  i  cT  r  W IT,  C.« ftt  '0f»6'vuW 

w//  QX.  OR-AY  irR.CA^(ioYA.y/() 

S  A  N  O  i  Vr  ,  Sva&  A  (\|  6  ,  S  P  • 

S'uT+CCAY,  JATWRA  TE  O  ,  &RAY  SC 

C  V  o  Y  A.  S'/  l  ^ 


SBS 


Borinq  No.  r+r  - 1 _ 

Hole  Size  <=  t.  >  6  ,  Slot  0  o\u  w 

Screen  Size  ^  p-  Matl1  s<~u  m.o  ( 

Casinq  Si  ze ft.  <  z  \  N  .  Mat 1 1  sch  hq  < 

Geo  1  oq i s t  w  th>£^ _ 

Date  Start  \jJ5Jjrb  Finish  v y  / V o  | 

Contractor  w  a  a.  /\^~rO _ 

Driller  ?lVvW6iU. 


.  .  ■  V-V-V-V-V-V^^ v- •  / 


SHEET  (  OF _ 

Location  Coordinates  ^ 


Filter  Materials 


Sample 


3  FT . 


Grout  Type _ s  a  n  t>  c  e.  e.hT 

Protective  Casinq  g  ft.  *  4  >n  >  AonI 
Static  Water  Level  ft  mm  fulu-ii 

Top  of  Well  Elevation  \H  fi  pr.  mm _ 

Drill  Type  fc-iN  hollcw  at r=  m  aia6vZ{1 


Litholoqy  USCS 


•S  A  N>  O  ,  F  ,  CT2.,  <5v»6  A  r*  6  -  ,  T  ft .  S  \  (_T  Sf 
r  CW^Y  (  Tft  ■  OR6Avs\(3S  ,  VAOSSP, 

OK.  GftM  (VO^rft  T/\N) 


T-i  vFT,  ^AiYO  .  F  -  ,  (ST2.,iwfl  AN6  (  TP  . 

A  i  i_T  v  c  lAY  ,  Tft  .  H  V  V  M|W.(  TR.  5P 
OR(iAisl[C.S  t  WtY",  6  ft  A  V  S  w 

(  \e>  viZ  ~7/i  ") 

\0-U.T  FT.  iASO,  yp-P,  GT2.,  SvMS  ANfc,,  S7«  *P 
S  »<~T  T  CUA  Y  ,  TR.  CA6AIYICS  / 
tAr^P-ATeO,  &R-A  s  -  <b  ft  eyy-N 
(uiY<t  *r/  1 1 

I  S'  -  V  t .  T  F  r  SAlYP  (  V  “  -  F  ,  <3  T  z  . ;  S  VA.  1 3  A  p4  6  .  ,  if' 

VCl70  MLT  *-clAY,tR.  Hvy.TKirS., 
iftrwRATEO,  &  A  A  y  -  6  (KOvjH 
f  Vo  V  A  S'/  1  ■) 


5?  -  \ D+- \r 


1  +  1 


C-29 


■  1C. 

■2.  FT.  X  f,  jjsl  .  SlO 

t  £,GIC  t 

H  . 

ize  u 

i  ft  x  i  u-'j  Mat 

'1  -5CH  -  He. 

'  P  'C l  - 

7.&1C 

/  ITT  *2 uY  Mat 

11  SCH  MrL 

!  ?VCr 

■  w 

_ 

T.  MU 


FT.  M5 


Sample 


3-l-F  f=T. 


S-C.s  FT. 


\o  -  U.S*  FT. 


\*T  -H  r  Ff. 


■2C  'Tl  S’PT. 


Lithology 


\zF,  8T2.,  AMt,-5t\G  AnO.  $P" 

Yft.-'$'-i-T+C.L-*Y,TPv,0£.<iAV\U£-i/  ^  \A^ 

i^cnyr  i  n  k.  o(a.o^i<j  (toYA  2/ >  \ 

6*^0  ,  r  ,  <2  T  2- .  ,  S  ua  p>  AH6.,  TR.  <ilT  5  p  * 
•v-  CUAV  ,  v\c\$T  ,  QK  GRAY  fvOYA  5/,)  •*  W 

F.  A  MQ  ,  P  .  QT2-.  .  AH  6.  .^(K.  SvlT  $P- 

V  CtAT  ,  VA-e.r ,  L_T,  t?(TcjwN  5M,' 

(\o ya.  r/i'i 

>AnO,F,  A  H  6-  ,TH-.  ■s  >tT  <P 

+  CU.A  Y  ,  jrtTwftrtre  D  ,  ut.  8RovM 

(\o  y*.  b/x') 

SA  HP  ,  V  F-F,  an.  1  sufl 

tf-riO. ,  \0 ‘A,  -5 u_t  +  c-LAy  ,  satu  - 
rcxyrgL^  3fWwN  hoYA.  C/i.") 


Sample 

a  -  \  .9  ft. 


_ Lithology _ USCS 

9  A  <N  0  ,  V  ?  (  ox?  .  ,  9v\  A^6.  ,'T«  ,  y  i  uT  £  P 

TCUAV'(TP'  tiRtAMICi  ,  tAtH  5>~, 

(JR..  &RAT'  ft  A  C  -V  M  (  \  O  Y  A  3  ^  1 


5pT 

(BL/FT) 


IN  A 


r  - 1  o  f  r. 


SftiMp,  vP'i',  GU.(  5>a6  A-N6-,  \C ‘7k 

u_  ~  v  C  l.A  Y  ,  T  N.  .  yA  fc  A  IN  \  C  $  f  iv£  f 
Or9.  6ftAF  (  loYA  T/l") 


0  Y"0 


'o  -  u.rpr. 


■SAitQ  (P;(iT3v  WP,  AN  6y  Tft  .  S  \LT 
+•  C  t_  A  Y  (  SATuRATI:  i)  ,  (5(?L'WN 

(io yA  c/3  ^ 


5P- 

^  w 


't-'A  9 pr. 


i  ANQ  ,  vF,  Q  T2  .  f  Sv-vfi  AlSO.Auft  FnOj 

"2c9v  A  v  uT  r  CLAY  ,  SATixf^ATE-O, 

flRowN  4/*.),  SM6HT 

Fu£.l_  oOu«- 


-Si1 


2-Y2- 


ao  -xurpr. 


«P- 


-2,+  H 


9  W' 


$A  rso,  F,  <5^2..,  suft  MuT 

+  CLAY  ,  iATUftAT  Ec  C7  ,  u'T.  QrovvM, 
( vorft  t/a  \  iLUHT  Fuel  tf'OoA. 


r 

L- 


-*  .*  .*  v  .* 


■  • 

r 


« 


APPENDIX  D 
FIELD  RAN  DATA 


r 


.V 


-A'-VW 


TYMVMJ.  APB  SAlfM/.  SHEKT 


Water  and  Air  Research,  Inc. 
6821  S.U.  Archer  toad 
P.O.  Box  1121 
Gainesville,  FL  32602 
Rune:  904/372-1500 


Project:  _ 

Project  No. : 
Saipled  by:  _ 
Date: 

Tine: 


Sampling  Site/Vlell  No.: _ 

Sanpling  Location  Description: _ 

UJESTEZ-kJ  fr.  OST  Uy  £LL 


WO  FILL,  )  UJEST&LU  uOJ>C 
OS.  FFom  soujjd 


Grounfeater  Staples 

Depth  to  water  surface  _ 
Height  of  water  colum 
pH  (a  8 


'134" 


Surface  Water  and  Sediaent  Samples 

\ 

\ 

Total  Depth _ 

Staple  Depth! s) _ 


Sp.  cond.  h  C  0  ^  S  C  Sp.  cond. 


»le  No. 


Container 
1  qt.  glass 


be  Analysed 
Water  'Taaplaa 
Pesticides,  PCBs 


l  qt.  glass  Herbicides 

l  qt.  glass  Oil  &  Crease 

1  qt.  glass  Rwmols  y 

1  1  plastic  Heavy  Metals  *' 

40  ml  glass  TOK  y 

4  oz.  plastic  DOC  y 

40  ml  glass  Purgeables 


Chill  to  4*C 
HC1  to  pH  <2 
Chill  to  4*C 


Sediment  Samples 

1  qt.  glass  Pesticides,  PCBs,  Chill  to  4*C 
Herbicides,  Oil 
&  Grease 


Container 

No. 


Preservation 

Method 

Chill  to  4*C 
Chill  to  4*C 
HC1  to  pH<2,4*C 


to  pH<2,4*C  TP  t 

»03  to  pH<2 ,4*C  fAQJ  6> 


(l 6&JOt 


Toe  t 


Cements  and  additional  observations:  PAH  FO  30  H  BEFORE  TAMOUKJG 

U//CrefiL  TUJCQIO  />K.  8FU .  :  SLWF 1D£  G66JL _ 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


TVNDWJ.  AFB  FLEIJ)  SAMPLE  SHEHT 


Project: 
Project  No. 
Sampled  by: 

Date: _ 

Time: 


wnjjsL 


Sampling  Site/Well  No. : _  /  /  ~  _ 

Sampling  Location  Description:  fr)AlU  LA  fJO  E ILL,  - 

uu  ~  fob  ws.  fast  or 


LOBE 


Groundwater  Samples 

p.  /  .o  ,f 

Depth  to  water  surface  &  A-  7- 
Height  of  water  column 


Sp.  cond.  810  ®  ZZ<Q 


Surface  Water  and  Sediment  Samples 
Total^Depth^ _ 

'n 

Sample  Depth(s) 


Sp.  cond. 


5125 

» 


Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

1  qt.  glass 

Water  Samples 
Pesticides,  FCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4*C 

1  qt.  glass 

Rienols  " 

HjSfy  to  pH<2,4*C 

1  1  plastic 

Heavy  Metals  ^ 

HN03  to  pH<2,4*C 

40  ml  glass 

TCK  ^ 

Chill  to  4*C 

4  oz.  plastic 

DOC  ' 

HCl  to  pH  <2 

40  ml  glass 

Purgeables 

Chill  to  4*C 

1  qt.  glass 

Sediment  Samples 
Pesticides,  PCBs, 

Chill  to  4*C 

Container 

No. 


KIOZIQ3 
TOO  Z 


Herbicides,  Oil 
&  Grease 

Comments  and  additional  observations:  ft  A  7  LED  300  SAM^LTfJG 

UJAT^fL  TLtAL&IA  .  BfUJ.  -  £L-K 


iV.'l 


TYNDALL  AFB  FIEID  SANPLF.  SHECT 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
ttione:  904/372-1500 


Project:  _ 

Project  No. : _ 

Sampled  by:  PbE  /  Jo 
Date:  11/30  /£,' 

Time: 


Sampling  SiteAfell  No. : _ ~f~  /  3 _ _ 

Sampling  Location  Description:  f/l/l/l  L _A  U £  F 1  /_jL.  ~  ltiEE5T£,/J/ 

U06£  USEU^  JUST  OFF  blLT  fU).  To  SouKIJ)  ( -  2X50  TQS 

to  s^oujjj)  j  <ru>srezT  uj-zlc  td  this  uox>£  . 

Groundwater  Samples  Surface-Water  and  Sediment  Sanples 


Depth  to  water  surface  T  7  T 
Height  of  water  colutn _ _ 


PH _ 

Sp.  cood. 


7.0 

720  3 


Surface-Water  and  Sediment  Sanples 

Total  Depth  N\ _ 

Sample  Depth(s) 

PH _  \ 


cr  c  * 

I .  J  C-  Sp.  cond. 


Parameters  to 


Preservation 


TIZC 


Container 

be  Analyzed 

Method 

1  qt.  glass 

Water  Sanples 
Pesticides,  PCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4*C 

1  qt.  glass 

Phenols 

^SO^  to  pH<2,4*C 

1  1  plastic 

Heavy  Metals 

HN03  to  pH<2,4’C 

40  ml  glass 

TCK 

Chill  to  4*C 

4  oz.  plastic 

DOC  -fif-filr- 

HCL  to  pH  <2 

40  ml  glass 

Purgeables 

Chill  to  4*C 

1  qt.  glass 

Sediment  Sanples 
Pesticides,  PCBs, 

Chill  to  4*C 

Container 

No. 


X  joy  lo5 
TOC 


Herbicides,  Oil 
&  Grease 


Comments  and  additional  observations:  SAT  LjCJ)  30  l —  &EU~Q  PJ3 

tampliug.  uu/cnrtL  vejl r  tcocxta  -  6/UJ  - 

SLX G NT  SiU-FTAE  OdOtL  - _ ’ _ 


TYNDAIJ.  AFB  FlKIJ)  SAf^l/!  SHEhTf 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.O.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 

Project  No.:  _ 

Sampled  by:  _ 

Date:  _ _ /_ 

Time:  / 


Sampling  SiteAfell  No* : _ _ /  /  ~~  w _ _ _ _ _ 

Sampling  Location  Description:  M/4  Iki  UttiCFlLL  -  EA.TTEfUJ  U>6S 

urn.  4  njACEirr  To  dir  cm  sepa/iatxug 


Groundwater  Samples 

Depth  to  water  surface  /  xL  o 
Height  of  water  colum _ 


Surface  Water  and  Sediment  Samples 

Total' Dgpth  _ _ _ 

Sample  Depth (s)\ _ _ 


Water  Samples 
Pesticides,  PCBs 

Chill  to  4*C 

Herbicides 

Chill  to  4*C 

Oil  &  Grease 

HCl  to  pH<2,4*C 

Phenols  ^ 

HjSO^  to  pH<2,4*C 

TP  *? 

Heavy  totals  y 

HN03  to  pH<2,4*C 

MuJ  9 

TCK 

Chill  to  4*C 

XI/Z.Ij 

DOC  •'  -j".  f  . 

HCl  to  pH  <2 

7~cJc  £ 

Purgeables 

Chili  to  4*C 

1  qt.  glass  Pesticides,  PCBs  (hill  to  4  C  _ _ 

1  qt.  glass  Herbicides  Chill  to  4*C  _ 

1  qt.  glass  Oil  &  Grease  HC1  to  pH<2,4*C  _ _ 

(&/Z%  l  qt-  glass  Phenols  '  ^90*  to  pH<2,4’C  TP  *  ? 

_ 1  1  plastic  Heavy  totals  •'  HN03  to  pH<2,4*C  MuJ  9 

_  40  ml  glass  TOK  (hill  to  4  C  X  /  (%■ .  /. 

V  4  oz.  plastic  DOC  ■  HCl  to  pH  <2  j  O  ^  f 

40  ml  glass  Purgeables  Chill  to  4*C  _ _ 

Sediment  Samples 

1  qt.  glass  Pesticides,  PCBs,  Chill  to  4*C  _ _ 

~  ~  Herbicides,  Oil 

&  Grease 

Contents  and  additional  observations:  SATL^P  30  (—  SAWPt-J. 


X£fTlC  OAO 


TYNDALL  AFB  FIELD  SAMMP.  SHEEr 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 

Project  No. : 
Sampled  by: 

Date: _ 

Time: 


,66/JHJ 


Sampling  Site/Well  No. : _ 

Sampling  Location  Description: 


Groundwater  Sanples 


'Surface  Water  and  Sediment  Samples 


*“7  ^  ty  & 

Depth  to  water  surface  t  A.  Z 


Total  Depth. 


Height  of  water  colam 


Sample  Depth(s) 


Sp.  cood.  /  J  @  £1  C 


Sp.  cond. 


Parameters  to 
Container  be  Anal 


Water  Sanples 

1  qt.  glass  Pesticides,  FGBs 


Preservation 

Method 


Container 

No. 


Chill  to  4*C 


1  qt.  glass  Herbicides 


Chill  to  4*C 


1  qt.  glass  Oil  &  Grease 


HCl  to  pH<2,4*C 


15J2± 


1  qt.  glass 


Phenols 


1  1  plastic  Heavy  Metals 


40  ml  glass  TCK 


H^  to  pH<2,4*C  TT 
HN03  to  pH<2,4*C  SfAilf 

Chill  to  4*C  X  tN 


4  oz.  plastic  DOC 


HCl  to  pH  <2 


40  ml  glass  Purgeables 


Chill  to  4*C 


Sediment  Sanples 

1  qt.  glass  Pesticides,  PCBs,  Chill  to  4*C 
Herbicides,  Oil 
&  Grease 


Conments  and  additional  observations:  BAlLSP  36i~  SCCORE  r\A/A‘fLT 

UJATetL  .  Choc .  6/UJ.  -  RJLD63SK  BAJJ.  .  Foul _ 


Groundwater  Sanples 

Depth  to  water  surface 
Height  of  water  colum 


Surface  Mater  and  Sediment  Sanples 
Total  Depth _ 

'x 

Sanple  Depth(s)  'x 


Sp.  cond. 

3C5 

&  2L5°C 

x 

Parameters  to 

Preservation 

Container 

Sanple  No. 

Container 

be  Analyzed 

Method 

No. 

1  qt.  glass 
1  qt.  glass 
1  qt.  glass 
1  qt.  glass 
1  1  plastic 
40  ml  glass 


1  qt.  glass 


Pesticides,  PCBs 
Herbicides 
Oil  &  Grease 
Phenols 
Heavy  Metals 
TCK 


4  oz.  plastic  DOC 

40  ml  glass  Purgeables 


Sediment  Sanples 
Pesticides,  PCBs, 
Herbicides,  Oil 
&  Grease 


Chill  to  4*C 
Chill  to  4*C 
HC1  to  pH<2,4*C 
H^SO^  to  pH<2,4*C 
HN03  to  |«<2,4*C 
Chili  to  4*C 
HC1  to  pH  <2 
Chill  to  4*C 

Chill  to  4*C 


re 

ML 

x±ij>  -  //<? 


Conraents  and  additional  observations:  _ 

4  foam. 


rLjEb  36 L  btFOtLE.  SAfiiPLlUG 


TYNDALL  AFB  FlEli)  SA^IJ-:  SHEKr 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 

Project  No. : 
Sanpled  by: 

Date:  _ 

Time: 


ZEM  7JMEL 

7/ /so  7H ~ 

M 


Sanpling  Site/Well  No. :  _ 

Sampling  Location  Description: 


EX15TTUG  LOEIU L- 


Groundwater  Samples 

Surface  Water  and  Sediment  Samples 

Depth  to  water  surface 

Total  Depth  \ 

Height  of  water  column  “'SO 

Sample  Depth(s)  'v. 

Sp.  cond. 

le  No. 


15122 


Z15  c 


Sp.  cond. 


Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

1  qt.  glass 

Water  Sanples 
Pesticides,  FCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4*C 

1  qt.  glass 

Phenols  ^ 

H^  to  pH<2,4*C 

1  1  plastic 

Heavy  Metals  *■'' 

HT03  to  {H<2,4*C 

40  ml  glass 

TOK 

Chill  to  4*C 

4  oz.  plastic 

DOC  " 

HC1  to  pH  <2 

40  ml  glass 

Purgeables 

Chill  to  4*C 

l  qt.  glass 

Sediment  Sanples 
Pesticides,  FCBs, 

Chill  to  4*C 

Herbicides,  Oil 
&  Grease 


Container 

No. 


Conments  and  additional  observations:  jp £V  l  -  (/ZSC'K  5YM  LJ—O  W 

^  8  "  05^  CALVUUfZED  A 


TUAAZA  B/UJ  Foul .  rujuu g  /ketJA G s ) 


mmm 


TYNDAIJ.  AFB  FIELD  SAPPLF.  SHEEP 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 
Project  No, 
Saipled  by: 

Date: _ 

Tine: 


'EM  />jw£~ 

/m'*3  ■ 


Sampling  Site/Well  No.: _ *T~  1  S^Ol  *r  S£L£)Xfl\£5kST _ 

Sampling  Location  Description:  MAW  LaUDFIU- --  FA5Tr  dJj  LJ>AB 


Surface  Mater  and  Sediment  Saoples 

Total  Depth _ /  &  -  2M 

Sarple  Depth(s)  S UILF  ACFz 

pH _ 6>  .5 _ 

Sp.  cond.  _ rft  ®  fl  C. 


Sanpie  No. 

Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

Container 

No. 

1  qt.  glass 

Water  Sanples 
Pesticides,  PCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4’C 

ISI33 

1  qt.  glass 

Rienols 

RySO^  to  pH<2,4*C  TP  15 

1  1  plastic 

Heavy  fetals 

HN03  to  pH<2,4°C 

MkJ  2 

40  ml  glass 

TCK 

Chili  to  4*C 

XIZZ  12 

\ 

4  oz.  plastic 

DOC 

HC1  to  fH  <2 

/ 

roc  h 

40  ml  glass 

Purgeables 

Chill  to  4*C 

L£.i  c-Jl L 

1  qt.  glass 

Sediment  Sanples 
Pesticides,  PCBs, 
Herbicides  ,-Oil- 
-&  -Crease-  7~£K  f 

Chili  to  4*C 

tAjdtai? 

"S A/)7 

Groundwater  Sanples 

Depth  to  water  surface 


Comments  and  additional  observations:  — 5  ffl  P tsr&~0 — ®  x?  ■/  T 


TYNDALL  AFB  FIELD  SAMPLE  SHEET 


i 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  906/372-1500 


Project:  _ 

Project  No. :  _ 

Sampled  by:  gD.fl  / JW!<L 

Date:  IZ/ZL  /X3 

Time:  _jSZ& 


Sampling  Site/Well  No. : _ /  /  S UJ  2 _ 

Saipling  Location  Description:  A M  1  fJ  l^AkU)  F'lUd  ~  &AST'€zP~M  L-O&Ei. 

iLPSTPSAVY  OF  SUSPECT  AP£A _ 


Groundwater  Sanples  Surface  Water  and  Sediment  Sanples 

Depth  to  water  surface _  Total  Depth _ j  %  ~ 

Height  of  water  column. _  Sample  Depth(s)  ISUJLFACJEL 


PH 

\  PH 

(s>.C> 

Sp. 

cond. 

'  \ 

Sp.  cond. 

"c 

Sample  No. 

Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

Container 

No. 

1  qt.  glass 

Water  Sanples 
Pesticides,  PCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4*C 

/573V 

1  qt.  glass 

Phenols  y 

HjSO^,  to  pH<2,4*C 

TP  S3 

1  1  plastic 

Heavy  Metals  y 

HN03  to  pH<2,4°C 

(VUaJ  S3 

1 

40  ml  glass 

TCK  ' 

Chill  to  4*C 

XI 52  !S3 

\ 

f 

4  oz.  plastic 

DOC  y 

HC1  to  pH  <2 

TOd  SS 

40  ml  glass 

Purgeables 

Chili  to  4*C 

1  qt.  glass 

Sediment  Sanples 
Pesticides,  PCBs, 

Chill  to  4*C 

Herbicides,  Oil 
&  Grease 


PA TC.U  Y 

UJATCL/L  SUTGKTUY  STAG OILY  flU* 


Comments  and  additional  observations: 


TWDALI.  AFB  FlEli)  SAMPLF.  SHEKf 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Sampling  Site/Well  No. : _ 

Sampling  Location  Description: 

c  cess- .  3  itch 


Project:  _ 

Project  No. : 
Sarpled  by:  _ 

Date:  _ 

Time: 


T3SWA 


KIEA/L  I 


Groundwater  Samples 

Surface  Water  and  Sediment  Samples 

Depth  to  vratfer^surface 

Total  Depth  /8  ~  Z0 

Height  of  water  column^ 

Sample  Depth(s) 

pH 

pH  Aj)  .  5* 

Sp.  cond. 

le  No. 


Sp.  cond.  ZOT-  ®  jQ.S  CC 


Si  3  I 


Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

1  qt.  glass 

Water  Sanples 
Pesticides,  FCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4*C 

1  qt.  glass 

Rienols 

to  pH<2,4*C 

1  1  plastic 

Heavy  Metals 

Ht03  to  pH<2 ,4*C 

40  ml  glass 

TOK 

Chill  to  4*C 

4  oz.  plastic 

DOC 

HC1  to  fH  <2 

40  ml  glass 

Purgeables 

Chili  to  4*C 

1  qt.  glass 

Sediment  Saqples 

Pesticides,  PCBs,Tt)KChi  11  to  4*C 

Container 

No. 


Herbicides  ,-Oi-l 
&  Crease 


Comments  and  additional  observations: 


f’r 


AilVL 


t 


•f. 

w". 


TYNDALL  AFB  F1EID  SAMPLF.  SHEET 


Water  and  Air  Research,  Inc. 

Project : 

6821  S.W.  Archer  Road 

Project  No. : 

P.0.  Box  1121 

Sampled  by: 

£& 5  / 

Jt»k L 

Gainesville,  FL  32602 

Date: 

UJ36/ 

'S3 

Rione:  904/372-1500 

Time: 

-LSOS- 

Sanpling  Site/Well  No. : _ ~7~  /  ST/jlfAE-UT 


Sanpling  Location  Description: 

DouJUTmeAm 


MAIU  LAUAF7LL.  -EAZTE&U  iAIE 


Groundwater  Sanples 


Surface  Water  and  Sediment  Sanples 


Depth  to  water  surface 

Total  Depth  S— /0 

\ 

Height  of  water  CoUim 

Sample  Depth(s)  SLMLFXCJE 

PH 

pH 

6.5 

Sp.  cond. 

Sp.  cond. 

Z3\  © 

Z^C 

s 

Sample  No. 

Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

Container 

No. 

§ 

1  qt.  glass 

Water  Sanples 
Pesticides,  PCBs 

Chill  to  4*C 

% 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HCl  to  pH<2,4*C 

I5'i32. 

1  qt.  glass 

Rienols 

to  pH<2,4*C 

HN03  to  pH<2,4*C 

TP  12. 

ft 

| 

1  1  plastic 

Heavy  Metals 

M(sJ  5 

V’ 

V. 

•  w 

40  ml  glass 

TCK 

Chill  to  4*C 

xua.izi 

1 

\/ 

4  oz.  plastic 

DOC 

HCl  to  <2 

T 

T^ClZ- 

r. 

40  ml  glass 

Purgeables 

Chill  to  4*C 

!*; 

/  S'  '  (o  u? _ 

1  qt.  glass 

Sediment  Sanples 

Pesticides, -PGBs-, 73  V  Chill  to  4*C  / 

JLLLA 

1 


Herbicide»;-Otl  . 

Jt  Grease  ~%£gtZ  MjcA M  5 


Comments  and  additional  observations: 


MS  4  )  (AS  G> 

_  ((,30 


D-ll 


FLce-L 


c jL&sesr  Tb  GAtfl 


Groundwater  Samples 

Depth  to  water  surface 
Height  of  water  column 


Surface  Water  and  Sediment  Sanples 

TotaToepEh^ _ 

Sample  DeptWs)^^\^ 


Sp.  cond. 


ro  ®  zis  c 


Sp.  cond. 


Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

1  qt.  glass 

Water  Samples 
Pesticides,  PCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4' 

1  qt.  glass 

ftienols 

l^SO^  to  pH<2; 

1  1  plastic 

Heavy  Metals 

HN03  to  pH<2,^ 

40  ml  glass 

TCK 

Chill  to  4*C 

4  oz.  plastic 

DOC 

HCl  to  pH  <2 

40  ml  glass 

Purgeables 

Chili  to  4*C 

1  qt.  glass 

Sediment  Sanples 
Pesticides,  PCBs, 

Chill  to  4*C 

Container 

No. 


0G3 


roc  V3 


Herbicides,  Oil 
&  Grease 

Comments  and  additional  observations:  EAZUEJ)  3&L—  SELF^fLE.  SAM.PL<£^I 

T 


*  ■  .  •  *  ■  '  *  *  » 
%  »  V  * 


D-12 

»  *  A 
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TYNDALL  AFB  FLEJD  SANPLE  SHEET 


,-v 


1 . 
I- ' 


t 


W 


3 

V 


*--*-*-  • 


Water  and  Air  Research,  Inc. 

Project: 

6821  S.W.  Archer  Road 

Project  No. : 

P.0.  Box  1121 

Sarpled  by: 

/^UJfL 

Gainesville,  FL  32602 

Date: 

izfz* 

wr~ 

Phone:  904/372-1500 

Time: 

JAM 

Sampling  Site/Well  No. : _ /_  H  2.  / Z. _ 

Sampling  Location  Description:  L-Y/JU  kAVEH  FUEL-  ST&fLAGF.  y 

ojes-j  srae,  outside.  to  say 


Groundwater  Samples  Surface  Water  and  Sediment  Samples 

Depth  to  water  surface  tO  S/*-l  Total  Depth _ 


Height  of  water  column 

Sample  Depth(s) ' 

PH 

3 *  £->  pH 

S\ 

Sp. 

cood. 

5  (  ®  2.  A  °  Sp.  cond. 

Sample  No. 

Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

Container 

No. 

1  qt.  glass 

Water  Samples 
Pesticides,  FCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

I5'i  36 

1  qt.  glass 

Oil  &  Grease  ^ 

HC1  to  pH<2,4*C 

06  2 

1  qt.  glass 

Phenols 

HjSO^  to  pH<2,4*C 

HN0,  to  pH<2,4*C 

1  1  plastic 

Heavy  Metals 

Mid  46 

40  ml  glass 

TCK  ^ 

Chill  to  4*C 

*158.151 

i 

\ 

/ 

4  oz.  plastic 

DOC  -j 

HCl  to  jtt  <2 

TOC  31 

40  ml  glass 

Purgeables 

Chill  to  4*C 

1  qt.  glass 

Sediment  Samples 
Pesticides,  PCBs, 

Chill  to  4*C 

Herbicides,  Oil 
&  Grease 


Garments  and  additional  observations:  &A  T PE^-GGED  £l/2~ l  hi  EU-A 

#A1UEA  36 E  BEFOGJB  XAAWLGklG  «J*TEA,  TlUjUZb 
TAU-g(LU }  A 16  QJlotL  °fL  VTSTSUZ.  OIL.  OiJ  SOAFAU* 


D-13 


TYNDALL  AFB  FIELD  SAff>LE  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 

Project  No. : 
Sampled  by: 
Date: 

Time: 


Sampling  Site/Vfell  No. : _ ?.~3 _ 

Saipling  Location  Description:  U  HAV&U  FlLElL-  STo/LAGS  . 

A iOeTH  Sloe:  ujestb/vj u/euu^  3  ft . 


Groundwater  Sanples 

f  >  1/  (( 

Depth  to  water  surface  Co  ^ 

Height  of  water  colunn _ 


PH _ 

Sp.  cood. 


7-g  <S-7 

31 0  <g  Zl‘C 


Surface  Water  and  Sediment  Sanples 


Sample  No. 


1513? 


* 


Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

1  qt.  glass 

Water  Samples 
Pesticides,  PCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4*C 

1  qt.  glass 

Phenols 

RjSO^  to  pH<2,4*C 

1  1  plastic 

Heavy  Metals 

HN03  to  pH<2,4*C 

40  ml  glass 

TQX 

Chill  to  4*C 

4  oz.  plastic 

DOC 

HC1  to  pH  <2 

40  ml  glass 

Purgeables 

Chill  to  4*C 

1  qt.  glass 

Sediment  Samples 
Pesticides,  PCBs, 

Chill  to  4*C 

Herbicides,  Oil 
&  Grease 


Container 

No. 


OG 


MUjjfS 

X12US 

JOc  W 


Coiments  and  additional  observations:  BA D/LY  ®  /QL-  „ 


TOCALL  AFB  FLEJJJ  SAWLE  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  IL2I 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 

Project  No. : 
Sarpled  by: 

Date: _ 

Tine: 


Sanpling  Site/Well  No. : 


Sanpling  Location  Description:  LJfkJfJ  RAVSkJ  FU.SL-  5 


1-  t 


TYNDALL  AFB  FIELD  SAM’LE  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.O.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 

Project  No. 
Sampled  by: 

Date:  _ 

Time: 


Sanpling  SiteAfell  No. :  _  LH  5 _ 

Sampling  Location  Description:  U  f*( A  f/SfJ  FUUE-L-*  STOfLAG 


STejtUJMAST  OJGU-  ^  35  FT v  FUJbF 


FFjjce  6AY 

Groundwater  Samples  Surface  Water  and  Sediment  Samples 


Depth  to  water  surface 
Height  of  water  column 


Total  Depth _ 

Sample  Depth(s) 


Sp.  cond. 


le  No. 


'5(39 


6  H  ®  C  Sp.  cond.  _ 

Parameters  to  Preservation 


Container 

be  Analyzed 

Method 

1  qt.  glass 

Water  Samples 
Pesticides,  FCBs 

Chill  to  A*C 

1  qt.  glass 

Herbicides 

Chill  to  A*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,A*C 

1  qt.  glass 

Ibenols 

H^SO^  to  pH<2,A*C 

1  1  plastic 

Heavy  Metals 

HN03  to  pH<2,A°C 

AO  ml  glass 

UK 

Chill  to  A*C 

A  oz.  plastic 

DOC 

HC1  to  pH  <2 

AO  ml  glass 

Purgeables 

Chill  to  A*C 

1  qt.  glass 

Sediment  Samples 
Pesticides,  PCBs, 

Chill  to  A*C 

Container 

No. 


TOC  <47 


Herbicides,  Oil 
&  Grease 

Comments  and  additional  observations:  RA  T  (  (rf)  bPV  &  ( $  t—  ~  (F 


s, 


V 


t 


1 


T^TO’vTT^J 


V 
%• 

V 


V. 

V. 


,\ 


% 


-•: 


/i'N-0 


•y 

r* 


TYNDALL  AFB  FIELD  SAMPLE  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Rione:  904/372-1500 


Project: 


Project  No. :  _ 

Sampled  by:  £?/)£  /\JUJ 

Date: _ 

Time: 


2ZZ 


Sampling  Site/Well  No. : 


UjZz£ 


Sampling  Location  Description: 

EAST  OU 


UYUh)  HAMSkt  FU^l^  SVbdAG£ 


Groundwater  Sanples 

Depth  to  water  surface  Co 

Height  of  water  colum _ 

PH _ 


Surface  Water  and  Sediment  Samples 
Tota  Mtepth-^^ _ 


5l£S 


Sp.  cood. 

Sample  No. 


2& ?  <g  23cC 


Container 


1  qt.  glass 
1  qt.  glass 


Parameters  to 
be  Analyzed 
Water  Sanples 
Pesticides,  PCBs 


Preservation 

Method 


Container 

No. 


Herbicides 

/  j  16  9  /57;/  1  qt.  glass  Oil  &  Grease 

1  qt.  glass 
1  1  plastic 
40  ml  glass 
4  oz.  plastic 
40  ml  glass 


Phenols 
Heavy  Metals 
TOK 
DOC 

Purgeables 


Chill  to  4*C 
Chill  to  4*C 
HC1  to  pH<2,4*C 
to  pH<2,4*C 


as  ? .  g 


HN03  to  pH<2,4*C 

Xl<°y  L<o5  ICC  I (o-f 
TIK.W 


Chill  to  4*C 
HC1  to  pH  <2 
Chili  to  4*C 


1  qt.  glass 


Sediment  Sanples 
Pesticides,  PCBs, 
Herbicides,  Oil 
&  Grease 


Chili  to  4*C 


Contents  and  additional  observations:  SAILJEQ  30  £■—  ££f~~ _ 

SAHPLZkJGc  .  (LIATGL  nucezo ,  UT^&AIL  (torct*  6*jJ)f 

UC  OL  l/TSt6u£  FUJEU  /OuU  CAYE/L  'SOURCE. . 
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TYNDALL  AFB  FIELD  SAH»LE  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 

Project  No. • 
Saipled  by: 

Date: _ 

Time: 


Sanpling  Site/Well  No. : _  _ L~HZ-  7 _ 

Sanpling  Location  Description:  LJ/UN  Nfli/Fiki  FiL&L,  ST &  (LA  G £ 

soLcrka/uj  iosuu  g&vtoa&Kj  /zatl,  ltues  i  fence 


Groundwater  Samples 

Depth  to  water  surface 
Height  of  water  colum 


Sp.  cood.  //.t) 


Surface  Water  and  Sediment  Sanples 

Total  Depth _ • _ 

Sample  Depth(s)  S\ 


Sp.  cood.  _ 

Parameters  to  Preservation 


Container 

be  Analyzed 

Method 

1  qt.  glass 

Water  Sanples 
Pesticides,  PCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4*C 

1  qt.  glass 

Rienols 

H^  to  fH<2,4*C 

1  1  plastic 

Heavy  Metals 

HN03  to  pH<2,4*C 

40  ml  glass 

TCK 

Chill  to  4*C 

4  oz.  plastic 

DOC 

HC1  to  fH  <2 

40  ml  glass 

Purgeables 

Chill  to  4*C 

1  qt.  glass 

Sediment  Sanples 
Pesticides,  PCBs, 

Chill  to  4*C 

Container 

No. 


Herbicides,  Oil 
&  Grease 


Conments  and  additional  observations:  (3AECEQ  *30  L _  BaF6/ZlS 


sur< 

GkT  . 

a  -  vur\  i  cv- 

5£^TlC.At 

uj=Zba  odo/z  No  ruse,  /oil- 

L Ah' 

'&L  t 

' 

IV 


TYNDALL  AFB  FIELD  SAhPLF.  SHEEr 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  90V372-1500 


Project:  _ 

Project  No. : 
Sampled  by 
Date: 

Time: 


Sampling  Site/Well  No. : _ /  3  i 

Sampling  Location  Description:  _ 


Groundwater  Samples 

.  7  r,  // 

Depth  to  water  surface  6>  zl  '7. 

Heigjit  of  water  colunn  _ _ 

* _ 5~.?  5.35 

Sp.  cond.  _ /  A-  &  /Lb .5*  C- 

Parameters  to  Preservation  Container 


Sample  No.  Container 

be  Analyzed 

Method 

No. 

1  qt.  glass 

Water  Samples 
Pesticides,  PCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

/  5  [t-f  A.  >  1  qt.  glass 

Oil  &  Grease  s 

HC1  to  pH<2,4*C 

06  (3 

- T 

1  qt.  glass 

Phenols 

^SO^  to  pH<2,4*C 

HN03  to  pH<2,4*C 

IS  /  ^  /?-  !  11  plastic 

Heavy  Metals 

tn  tv  zz 

j 

1  vA  AO  ml  glass 

TCK  ^ 

Chill  to  4*C 

ym.Ns 

Y'  4  oz.  plastic 

DOC  ^ 

HCl  to  pH  <2 

TDC.  SI 

40  ml  glass 

Purgeables 

Chill  to  4*C 

1  qt.  glass 

Sediment  Samples 
Pesticides,  PCBs, 

Chill  to  4*C 

Herbicides,  Oil 
&  Grease 


Surface  Water  and  Sediment  Samples 


no  it 

/ 


Comments  and  additional  observations:  SATtSO  SoL—  SA  CAPi  i  ThJG.  „ 

UJATTGiL  -TUAfZt;  UT-TAH  > _ 
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TYNDALL  AFB  FIEJD  SAMMi:  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Sanpling  Site/Well  No. : _ 

Sanpling  Location  Description: _ 

S  fadA  A  f-fTK  r.  R-CLV  cu  rs 


Project:  _ 

Project  No. 
Sampled  by: 

Date:  _ 

Time: 


fcj)  B  /^J&r 

rz7T/fe 


T^_Z 
sire  im  f 


pat- 


Groundwater  Sanples 

Depth  to  water  surface 
Height  of  water  column 


PH _ 

Sp.  cond. 


// 


5.3 


f65  ®Zl.5°o 


Surface  Water  and  Sediment  Sanples 

Tot  a  l^Depth''"'  ^  _ 

Sanple  Depth(s)  _ 

■“ - 

Sp.  cond.  _ 


Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

1  qt.  glass 

Water  Sanples 
Pesticides,  FCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease  *' 

HC1  to  pH<2,4*C 

1  qt.  glass 

Phenols 

to  fH<2,4*C 

1  1  plastic 

Heavy  Metals  ^ 

HN03  to  pH<2,4*C 

40  ml  glass 

TCK  ^ 

Chill  to  4*C 

4  oz.  plastic 

DOC  ' 

HCl  to  pH  <2 

40  ml  glass 

Purgeables 

Chili  to  4*C 

1  qt.  glass 

Sediment  Sanples 
Pesticides,  FCBs, 

Chill  to  4*C 

Herbicides,  Oil 
&  Grease 

Container 

No. 


roc  II 


Comments  and  additional  observations:  &A  ZUS-D  3&L-  13  5  F' 0f^£-  SA/YIP LS KiQ 


vv 


V  V  •.»  •>  '.'V  ' 


k.*\v v '\y>y*y •*£?}?*: 


TYNDALL  AFB  FIELD  SAPPLF.  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 

Project  No. : 
Sampled  by: 
Date: 

Time: 


Sartpling  Site/Wlell  No.: _ 

Sampling  Location  Description: 


T3-. 


Groundwater  Samples 

Depth  to  water  surface 
Height  of  water  colum 


PH _ 

Sp.  cood. 


5.9 


'8^  * 


>_S  “C 


Surface  Water  and  Sediment  Samples 

X 

Total  Depths  _ 

Sample  Depth(s  )  ^\.  _ 

PH _  ^  ^ 

Sp.  cond.  _ 


Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

1  qt.  glass 

Water  Sanples 
Pesticides,  PCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4*C 

1  qt.  glass 

Phenols 

^SO^  to  pH<2,4*C 

1  1  plastic 

Heavy  Metals 

HN03  to  pH<2,4*C 

40  ml  glass 

TCK 

Chill  to  4*C 

4  oz.  plastic 

DOC  ' 

HCl  to  pH  <2 

40  ml  glass 

Purgeables 

Chill  to  4*C 

1  qt.  glass 

Sediment  Sanples 
Pesticides,  PCBs, 

Chill  to  4*C 

Herbicides,  Oil 
&  Grease 


Container 

No. 


oa  is 


-tc  Z-, 


TYNDALL  AFB  FIELD  SAPPlf.  SHEET 

Water  and  Air  Research,  Inc. 

Project : 

6821  S.W.  Archer  Road 

Project  No. : 

P.0.  Box  1121 

Sanpled  by:  / 

ZWTjlu 

Gainesville,  FL  32602 

Date:  IZ 

■/1/J3 

Phone:  904/372-1500 

Time:  \ 

/6  5 

Sampling  Site/Well  No.: 

T3 -*4 

Saipling  Location  Description: 

Groundwater  Sanples 

Depth  to  water  surface  I  ( 
Height  of  water  column 


Surface  Mater  and  Sediment  Sanples 

fr,  "  Total' Depth _ 

Sample  DepthCs)"\^ 


Sp.  cond. 


no  &  n 


Sp.  cond. 


Parameters  to 


Preservation 


Container 

be  Analyzed 

Method 

1  qt.  glass 

Water  Sanples 
Pesticides,  PCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease  ^ 

HC1  to  pH<2,4*C 

1  qt.  glass 

Phenols 

HjS)^  to  pH<2,4*C 

1  1  plastic 

Heavy  Metals 

HN03  to  pH<2,4*C 

40  ml  glass 

TCK  ~ 

Chill  to  4*C 

4  oz.  plastic 

DOC  x 

HC1  to  pH  <2 

40  ml  glass 

Purgeables 

Chill  to  4*C 

1  qt.  glass 

Sediment  Sanples 
Pesticides,  PCBs, 

Chili  to  4*C 

Container 

No. 


OG  ] 

Mull 


Tog  Z<i 


Herbicides,  Oil 
&  Grease 


Comments  and  additional  observations:  (^Axe-Go  0  Q-  Y  0  ^  J>  ~  U* l—* 

BEFOpJE  SAWPL'ZfiJG  OUEfU  ~ ?0  MCU 


PEFlob 


m 


TYNDALL  AFB  FIEJD  SAPPLF.  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Sanpling  Site/Well  No. : _ 

Sampling  Location  Description: 


Project:  _ 

Project  No. : 
Sarpled  by: 

Date: _ 

Time: 


~3  EXISTING  UJ&UU 


Groundwater  Sanples 

Depth  to  water  surface  UAJ^IOl^U 
Height  of  water  column _ 


PH _ 

Sp.  cond. 


y.  0 _  pH _ 

3  ( o  ®  yyz  -  3  c l  sp.  cond. 


Surface  Water  and  Sediment  Sanples 

Total  Depths.  _ 

Sanple  Depth(s _ 

pH _ 


Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

1  qt.  glass 

Water  Samples 
Pesticides,  FCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chili  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  fH<2,4*C 

1  qt.  glass 

Phenols 

to  pH<2,4*C 

1  1  plastic 

Heavy  Metals 

HN03  to  pH<2,4*C 

40  ml  glass 

TCK 

Chill  to  4*C 

4  oz.  plastic 

DOC. 

HCl  to  <2 

40  ml  glass 

Purgeables 

Chili  to  4*C 

1  qt.  glass 

Sediment  Sanples 
Pesticides,  PCBs, 

(hill  to  4*C 

Container 

No. 


Herbicides,  Oil 
&  Grease 


Comments  and  additional  observations: 

TUJire. 


V, 


D-23 
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TYNDALL  AFB  FIELD  SAf-PLE  SHEET 


Groundwater  Sanples 

Depth  to  water  surface 
Height  of  water  colutn 


_  Surface  Water  and  Sediment  Sanples 

Tota  iTDepth _ 

Sanple  Depth(s)  ^\ _ 


Sp.  cood. 


le  No. 


Sp.  cood. 


Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

I  qt.  glass 

Water  Sanples 
Pesticides,  FCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4’C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  fH<2,4°C 

1  qt.  glass 

ftienols 

H^  to  pH<2,4*C 

1  1  plastic 

Heavy  Metals 

HND3  to  pH<2,4*C 

40  ml  glass 

TOK 

Chill  to  4*C 

4  oz.  plastic 

DOC 

HC1  to  pH  <2 

40  ml  glass 

Purgeables 

Chill  to  4*C 

1  qt.  glass 

Sediment  Sanples 
Pesticides,  FCBs, 

Chill  to  4*C 

Herbicides,  Oil 
&  Grease 


Container 

No. 


Connents  and  additional  observations: 


fj 0  •/tL  JL  D 


TYNDALL  AFB  FIELD  SAhPLF.  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 

Project  No. 
Sampled  by: 

Date:  _ 

Time: 


Sanpling  Site/Well  No.: _ 

Sampling  Location  Description: 


Groundwater  Sanples 

// 

Depth  to  water  surface  / 

Height  of  water  column 


Surface  Water  and  Sediment  Samples 

Tota  1  ^epth  _ 

Sample  Depth(s)  _ 


Sp.  cond. 


le  No. 


/a  ®  /L2- .  S  C Sp.  cond. 


Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

1  qt.  glass 

Water  Samples 
Pesticides,  PCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4*C 

1  qt.  glass 

Phenols 

HjSO^  to  pH<2,4*C 

1  1  plastic 

Heavy  Metals  ^ 

HN03  to  pH<2,4°C 

40  ml  glass 

TCK  ' 

Chill  to  4*C 

4  oz.  plastic 

DOC  ' 

HCl  to  pH  <2 

40  ml  glass 

Purgeables 

Chill  to  4*C 

1  qt.  glass 

Sediment  Sanples 
Pesticides,  PCBs, 

Chill  to  4*C 

Herbicides,  Oil 
&  Grease 


Container 

No. 


Connents  and  additional  observations:  SAJt-EiC)  3  0  L-  6(E S 


13  Ms 


AD-A147  465 
UNCLASSIFIED 


INSTALLATION  RESTORATION  PROGRAM  PHASE  II  3/2 

CONFIRMATION/QUANTIFICATION  STA.  .  <U>  WATER  AND  AIR 
RESEARCH  INC  GAINESVILLE  FL  U  G  THIESS  ET  AL.  AUG  84 
7166  <110)  F23615-81-D-4007  F/G  12/2 


NL 


TYNDALL  AFB  FLEIJD  SAM>LE  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Rione:  904/372-1500 


Project:  _ 
Project  No 
Sampled  by 

Date: _ 

Time: 


Sanpling  Site/Well  No.: _ 

Sampling  Location  Description: 


T5- 


Groundwater  Samples 

Depth  to  water  surface 
Height  of  water  column 


'3" 


Surface  Water  and  Sediment  Sanples 

\ 

Total  Depth\ _ 

Sample  Depth(s)^'''''\Si _ 


Sp.  cood.  /L30  &  7~A-  C  Sp.  cood. 


Container 


1  qt.  glass 
1  qt.  glass 


Parameters  to 
be  Anal 


Water  Samples 
Pesticides,  PCBs 

Herbicides 


1  qt.  glass  Oil  &  Grease 


1  qt.  glass 


Phenols 


1  plastic  Heavy  Metals 

40  ml  glass  TCK 

4  oz.  plastic  DOC 

40  ml  glass  Purgeables 


1  qt.  glass 


Sediment  Samples 
Pesticides,  PCBs, 
Herbicides,  Oil 
&  Grease 


Container 

No. 


Preservation 

Method 


Chill  to  4*C 
Chill  to  4*C 
HC1  to  pH<2,4*C 


H to  pH<2,4*C  _ 

M*>3  to  pH<2,4*C  l\t[UJ  3*7  2& 

Chill  to  4*C  X  / 30  -  /  3  7 


Chill  to  4*C 


HC1  to  pH  <2 
Chill  to  4*C 


Chill  to  4*C 


TOC  z  25 


Comments  and  additional  observations:  SAIL-ELD  so  l  sero 


UJATBfC  V5Z-Y 


.1 


TYNDALL  AFB  rIEIi)  SAItfLF.  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 

Project  No. 
Sampled  by: 

Date:  _ 

Time: 


Sampling  Site/Well  No.: _ 

Sampling  Location  Description: 


Groundwater  Samples 

Depth  to  water  surface 
Height  of  water  colum 


/  b  4 


Surface  Water  and  Sediment  Sanples 

Total  Depth'  ^ _ 

\ 

Sanple  Depth(s)  \ _ 


1  qt.  glass 
1  qt.  glass 
1  qt.  glass 
1  qt.  glass 


40  ml  glass 


1  qt.  glass 


Water  Sanples 
Pesticides,  PCBs 

Herbicides 

Oil  &  Grease 

Phenols 


1  1  plastic  Heavy  Metals  y 

40  ml  glass  TDK 

4  02.  plastic  DOC 


Purgeables 


Chill  to  4*C 
Chill  to  4*C 
HC1  to  pH<2,4*C 
to  pH<2,4*C 
HND3  to  pH<2,4*C 
Chill  to  4*C 
HC1  to  pH  <2 
Chill  to  4*C 


Sediment  Sanples 

Pesticides,  PCBs,  Chill  to  4*C 
Herbicides,  Oil 
&  Grease 


r6C  33 
P05 


Conments  and  additional  observations: 

UJATEfL  T, 


'LEO  36  U  SEEO/LE  SAMLXUG 


~uv 


SLMOGe:  MATTz  KJIA  t-  PJZJEO  OKI  667T&M  , 

D-28 


TYNDALL  AFB  FIE1D  SArt>LE  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 

Project  No. 
Sampled  by: 
Date: 

Time: 


Sanpling  Site/Well  No. : _ 

Sampling  Location  Description: 


"6  -z 


Groundwater  Samples 

Depth  to  water  surface  3  *2.  ''z. 


Height  of  water  column 

^ _ ‘hi 


Sp.  cond. 


(5! 

I 


5 _ 

£>5  *  ZfC 


■Surface  Water  and  Sediment  Samples 

Total  Depth _ 

Sample  Depth(s)^^v. 

PH _ 

Sp.  cond. _ _ 


Container  J 
Wati 

1  qt.  glass  Pes 
1  qt.  glass  Herl 
1  qt.  glass  Oil 
1  qt.  glass  ftre 
1  1  plastic  Hea 
40  ml  glass  TOK 
4  oz.  plastic  DOC 
40  ml  glass  Puq 


1  qt.  glass 


Parameters  to 
be  Analyzed 


Preservation 

Method 


Container 

No. 


Water  Samples 

Pesticides,  PCBs 

Chill  to  4*C 

Herbicides 

Chill  to  4*C 

Oil  &  Grease 

HC1  to  pH<2,4*C 

Rtenols 

HjSO^  to  pH<2,4*C 

TP_Z& 

Heavy  Metals 

HN03  to  pH<2,4*C 

IAUJ  2* 

TOK 

Chill  to  4*C 

DOC 

HCl  to  pH  <2 

TOC  3^ 

Purgeables 

Chill  to  4*C 

{>0  (o 

Sediment  Sorples 
Pesticides,  PCBs, 

Chill  to  4*C 

Herbicides,  Oil 
&  Grease 


Garments  and  additional  observations:  'PU.Mj  Cto  30  L~ 

PUSH  p  /  GUZZUSfL  )  BSFO/LE  smvbljm  g 


TOCALL  AFB  FIELD  SAMPLE  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Jtaad 
P.O.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 

Project  No. : 
Sarpled  by: 

Date:  _ 

Time: 


m 


Sampling  Site/Vfell  No.: _ 

Sampling  Location  Description: 


T<£-3 


Groundwater  Samples 

Depth  to  water  surface 
Height  of  water  colum 


'3" 


Surface  Water  and  Sediment  Samples 

Total  Depth  \ _ 

Sanple  Depth(s)  ^ 


Sp.  cond. 


2H&  ®  2J°  C 


Sp.  cond. 


Container 


1  qt.  glass 
1  qt.  glass 
1  qt.  glass 


Parameters  to 
be  Anal' 


Water  Samples 
Pesticides,  FCBs 

Herbicides 

Oil  &  Grease 


I  ^3 1  *5 aC  .  1 3 1  /.  ^  /  S’ 1  1  qt.  glass  Rienols 

|  _ _ _  l  1  plastic  Heavy  Metals  ✓ 

|  40  ml  glass  TOX 

i 

_ _  4  oz.  plastic  DOC  ^ 

V  V  _  40  ml  glass  Purgeables  *■' 


Preservation 

Method 


Chill  to  4*C 
Chill  to  4*C 
HC1  to  pH<2,4*C 
^90^  to  pH<2,4*C 
HN03  to  pH<2,4*C 
Chill  to  4*C 
HCl  to  pH  <2 
Chill  to  4*C 


Container 

No. 


TZi.Zft  30 

J  ■> 

iUJZLZZ 


TOC 


1  qt.  glass 


Sediment  Saiples 
Pesticides,  PCBs, 
Herbicides,  Oil 
&  Grease 


Chill  to  4*C 


Conroents  and  additional  observations:  kATL-EOJl  'TAHaP/TKJG 


llBIHl 


Groundwater  Sanples 

Depth  to  water  surface 
Height  of  water  colum 


/  i  x  Is  '' 

6  4 


Surface  Water  and  Sediment  Sanples 

Total  D&pth _ 

Saiple  Depth(s)^^\ 


Sp.  cond.  C o'i  ©  7-&  C 


Sp.  cond. 


(S'j 


Container 

Faraneters  to 
be  Analyzed 

Preservation 

Method 

1  qt.  glass 

Water  Sanples 
Pesticides,  FCBs 

Chill  to  A*C 

1  qt.  glass 

Herbicides 

Chill  to  A*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,A*C 

1  qt.  glass 

Phenols  ^ 

HjSO^  to  pH<2,A*C 

1  1  plastic 

Heavy  Metals  y 

HN03  to  pH<2,A*C 

AO  ml  glass 

TOK 

Chill  to  A*C 

A  oz.  plastic 

DOC 

HCl  to  jtt  <2 

AO  ml  glass 

Purgeables 

Chill  to  A*C 

1  qt.  glass 

Sediment  Sanples 
Pesticides,  FCBs, 

Chill  to  A*C 

Container 

No. 


roc  zo 

PO  9 


Herbicides,  Oil 
&  Grease 

Conments  and  additional  observations:  ftA  T ! jgV)  301—  SE-FOfiJz  5AM.PLJLK1G . 
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TYNDALL  AFB  FIEIJ)  SAWLF.  SHEEf 

Water  and  Air  Research,  Inc. 

Project: 

6821  S.W.  Archer  Road 

Project  No. : 

P.0.  Box  1121 

Scrip  led  by: 

Gainesville,  FL  32602 

Date:  IZ 

Phone:  904/372-1500 

Tine:  Q  < 

Sampling  Site/Well  No. : 

T7 

-2 

Sampling  Location  Description: 

Groundwater  Satpl.es 

Depth  to  water  surface  3 
Height  of  water  colutn _ 


P« _ 

Sp.  cond. 


V.4T 

Container 


1  qt.  glass 
1  qt.  glass 
1  qt.  glass 
1  qt.  glass 
1  1  plastic 
AO  ml  glass 
A  oz.  plastic 
AO  ml  glass 

1  qt.  glass 


Surface  Water  and  Sediment  SanpLes 

Total  Depots  _ 

Sartple  PepthCsl^^^N^ 

" - 

Sp.  cond.  _ 


araweters  to 
be  Anal 


Preservation 

Method 


Container 

No. 


Water  Sanples 
Pesticides,  PCBs 

Chill  to  A*C 

Herbicides 

Chill  to  A*C 

Oil  A  Grease 

HC1  to  (fla.A’C 

Rienols  ^ 

HjSO^  to  pH<2,A*C 

TP  IS 

Heavy  Metals  ' 

»03  to  pH<2,A*C 

MuJ  IZ. 

TOK 

Chill  to  A*C 

DOC  ^ 

HCl  to  [H  <2 

TAG  Z5 

Purgeables  ^ 

Chill  to  A*C 

P0  ? 

Sediment  Satples 

Pesticides,  PCBs,  Chill  to  A*C 
Herbicides,  Oil 
&  Grease 


Contents  aid  additional  observations:  &A  77  F~A  *2SL-  &Gf~& <Cj£ 


O 


•  •  O- 


V 


IVIS'C 

.1 


TYNDAIX.  AFB  FIELD  SAM’LF.  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Sanpling  SiteAfell  No.: _ 

Sanpling  Location  Description: 


Project:  _ 

Project  No. 
Sanpled  by: 

Date: _ 

Time: 


3  ZM 


7-3 


Groundwater  Sanples 

Depth  to  water  surface 
Height  of  water  colutn 

PH _ 

Sp.  cond.  _ *7 


Surface  Water  and  Sediment  Sanples 

/  -  »/ 

?  Q  Total  Depth  X  _ 

_  Sample  Depth(s)  _ 

-  i* - 

XJ$S°C  Sp.  cond. _ ^ 

Parameters  to  Preservation  Cont 


Container 

be  Analyzed 

Method 

1  qt.  glass 

Water  Samples 
Pesticides,  FCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4*C 

1  qt.  glass 

Phenols  ^ 

to  pH<2,4*C 

1  1  plastic 

Heavy  Metals  y 

HN03  to  pH<2,4*C 

40  ml  glass 

TDK 

Chill  to  4*C 

4  oz.  plastic 

DOC  y 

HCl  to  pH  <2 

40  ml  glass 

Purgeables  S 

Chill  to  4*C 

1  qt.  glass 

Sediment  Saiples 
Pesticides,  PCBs, 

Chill  to  4*C 

Container 

No. 


TP  /?  Zo.  Z I 

MtQ  2?  21 

/ 

Toe  ZZ  Z6 
£6  16 


Herbicides,  Oil 
&  Grease 


Conments  and  additional  observations: 
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V*  3  . 


X*  «.*»  k‘* 


TYNDAIJ.  AFB  KlUi)  SAWLK  SHEEf 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 

Project  No. : 
Sanpled  by: 

Date:  _ 

Time: 


/  JUJ 


Sanpling  Site/Well  No. : _ 

Sanpling  Location  Description: 


Pa~hcLyh  U^>  umJA. 


Groundwater  Sanples 

n _ bL.  _ . _  _ c _ 


Surface  Water  and  Sediment  Samples 

t'  ^ 


TYNDALL  AFB  FIELD  SANPUF.  SHEET 


TYNDALL  AFB  FIELD  SAfffLE  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Sampling  SiteAfell  No. : _ 

Sampling  Location  Description: 


Groundwater  Samples 

Depth  to  water  surface  O'  !  /2- 


Project:  _ 

Project  No. : 
Sampled  by: 

Date:  _ 

Time: 


AA8  / JLO 

SP2 


Height  of  water  colum 


PH _ 

Sp.  cood. 


S~-Z _ 

7/  ©  c 


606G  UAHDFILL- 

Surface  Water  and  Sediment  Saiples 

Total  D^tli  _ 

Sample  DepthU^^^-y 

P« _ 

Sp.  cood.  _ 


Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

1  qt.  glass 

Water  Samples 
Pesticides,  FCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4*C 

1  qt.  glass 

Phenols 

to  pH<2,4*C 

1  1  plastic 

Heavy  Metals 

HN03  to  pH<2,4*C 

40  ml  glass 

TDK 

Chili  to  4*C 

4  oz.  plastic 

DOC 

HCl  to  pH  <2 

40  ml  glass 

Purgeables 

Chill  to  4*C 

1  qt.  glass 

Sediment  Saiples 
Pesticides,  FCBs, 

Chill  to  4*C 

Container 

No. 


T6C  I? 


Herbicides,  Oil 
&  Grease 

Comments  and  additional  observations:  &AILJE0  ^  ZXa  l—  &E^(—<U 

samplxug.  CUATS^  SAME.  AS  2-1  . _ 


TYNDALL  AFB  FIELD  SAH’LF.  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  toad 
P.O.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 

Project  No. : 

Sarpled  by:  ~  6  / J  UJ /i. 

Date :  tl/3&/Z3 

Time:  iioft 


Sampling  SiteAfell  No. : _ ~f~  jL-I—L 

Sampling  Location  Description:  _ 


Groundwater  Samples 

Depth  to  water  surface  Cfi  '  (I  ' 

Height  of  water  colum _ 

p« _ v.s 

Sp.  core).  9S  &  Z3“c 

Parameters  to  Preservation  Container 


Sample  No. 

Container 

be  Analyzed 

Method 

No. 

1  qt.  glass 

Water  Sanples 
Pesticides,  PCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4*C 

1  qt.  glass 

Ihenols 

^SO^  to  pH<2,4*C 

HN03  to  fH<2,4*C 

15159 

1  1  plastic 

Heavy  Metals  A 

MuJ  13 

( 

40  ml  glass 

TOC  S 

Chill  to  4*C 

x\n  izi 

i 

4  oz.  plastic 

DOC  ^ 

HC1  to  pH  <2 

TOC  16> 

40  ml  glass 

Purgeables 

Chill  to  4*C 

1  qt.  glass 

Sediment  Sanples 
Pesticides,  PCBs, 

Chill  to  4*C 

Herbicides,  Oil 
&  Grease 

Surface  Water  and  Sediment  Samples 
Total  Depth 


Sample  Depth(s) 
PH _ 


Sp.  cond. 


Comments  and  additional  observations:  BAT  (—CO  SOL-  3  E.FD@j£.  G 

UJAT^fL  Turbid  Gejj.-8Lk  l  Siu-FTPe.  oooZ.  . 


TOOALI.  AFB  FIuD  SAWT-  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 
Project  No 
Sampled  by 

Date: _ 

Time: 


Sanpling  SiteAfell  No. : _ 

Sampling  Location  Description: 


Groundwater  Samples 

Surface  Water  and  Sediment  Sanples 

Depth  to  water  surface  Co 

Total  Deptli\ 

Height  of  water  colum 

Satple  Depth(s)V'Nv'x\ 

pH  5",  3 

pH 

Sp.  cood. 


'2  &  2 OS  C  Sp.  cond. 


Container 


Parameters  to 
be  Anal 


Preservation 

Method 


1  qt.  glass 

Water  Samples 
Pesticides,  PCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4*C 

1  qt.  glass 

Phenols 

H»S0,  to  pH<2,4*C 

IS  16  0 

1  1  plastic 

Heavy  Metals 

HN03  to  pH<2,4*C 

40  ml  glass 

TUX 

Chill  to  4*C 

V 

4  oz.  plastic 

DOC 

HC1  to  pH  <2 

40  ml  glass 

Purgeables 

Chili  to  4*C 

1  qt.  glass 

Sediment  Sanples 
Pesticides,  PCBs, 
Herbicides,  Oil 
&  Grease 

Chili  to  4*C 

Comments  and  additional  observations: 

Container 

No. 


iCSCM? 


TOOALL  AFB  FIELD  SAH>LE  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 

Project  No. :  _ . 

Sarpled  by: 

***•■ _  iz7£/iIZ 

_ izfs  .. 


Sampling  Site/Well  No. : _ /  /  Q  -  / _ 

Sampling  Location  Description:  SITE.  ( (a  ~  TfLAlUlklG  AfLEA  ^ 

WeSTEiUJMOST  WELL _  Xkl  FfU)fJT  OF  OV'STgfc.  SHGCJL  kAMC 


Container 

be  Analyzed 

Method 

No. 

1  qt.  glass 

Water  Samples 
Pesticides,  FCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4*C 

ISIAL 

1  qt.  glass 

Phenols  ^ 

^90^  to  pH<2,4*C 

TPZV 

f 

1  1  plastic 

Heavy  Metals  J 

HN03  to  pH<2,4*C 

MW23 

i 

1 

40  ml  glass 

TDK  ^ 

Chill  to  4*C 

xi?z  m 

V 

4  oz.  plastic 

DOC  y 

HCl  to  pH  <2 

TOC  6 

40  ml  glass 

Purgeables 

Chili  to  4*C 

1  qt.  glass 

Sediment  Samples 
Pesticides,  PCBs, 

Chill  to  4*C 

Herbicides,  Oil 
6  Grease 


Comments  and  additional  observations: 


TWOALL  AFB  FIELD  SAMPLE  SHEET 


Water  and  Air  Research,  Inc- 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phcxie:  904/372-1500 


Project : 


Project  No. :  _ 

Sarpled  by:  Ml  7JM. 

TSZzZli 

Time:  I 


Sampling  SiteAfell  No. : 


T!0-Z 


Sapling  Location  Description:  STTf  ic  -  P7  f  F  'X&£3M2$J£L  A  P F A  ^ 

VO*  Sg  OF  /O-  / _ 


SB 

Groundwater  Saiples 

Depth  to  water  surface 
Height  of  water  colum 


IZ-M 


/ 


''Surface  Water  and  Sediment  Sanples 
Total  Deptft'\^ 


Sample  Depth(s) 


Sp. 

cond. 

Sp.  cond. 

Sample  No. 

Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

Container 

No. 

1  qt.  glass 

Water  Sanples 
Pesticides,  PCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4*C 

19  MZ 

1  qt.  glass 

Phenols  ^ 

HjSO^  to  pH<2,4*C 

TP  ZS 

1  1  plastic 

Heavy  Metals  ^ 

HN03  to  pH<2,4*C 

PAUJ26 

40  ml  glass 

TCK 

Chill  to  4*C 

n-s 

y 

/ 

4  oz.  plastic 

DOC  * 

HCl  to  pH  <2 

TOC  30 

40  ml  glass 

Purgeables 

Chill  to  4*C 

1  qt.  glass 

Sediment  Sanples 
Pesticides,  PCBs, 

Chill  to  4*C 

Herbicides,  Oil 
&  Grease 

Conraents  and  additional  observations: 


A 


n*jr<iiwCB*cilcrulta.i 


:•  V  >  /  .* 


TYNDALL  AFB  FIEID  SAM»LE  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Project:  _ 

Project  No. 
Sampled  by: 

Date: _ 

Time: 


Sampling  SiteAfell  No.: _ 

Sampling  Location  Description: 


Groundwater  Samples 


Height  of  water  column 


Surface  Mater  and  Sediment  Samples 


Depth  to  water  surface  **  /  ,2  FT_  Total 


Sample  Depth (s) 


Sp.  cood. 


16,6 


l Za  ®  e  Sp.  cond. 


Container 


1  qt.  glass 
1  qt.  glass 


1  qt.  glass 
1  1  plastic 
40  ml  glass 
4  oz.  plastic 
40  ml  glass 


1  qt.  glass 


Parameters  to  Preservation 

be  Analyzed  Method 


Water  Samples 

Pesticides,  PCBs  Chill  to  4*C 


Herbicides 


1  qt.  glass  Oil  &  Grease 


Phenols 


Heavy  Metals 


Purgeables 


Container 

No. 


Chill  to  4*C  _ 

HC1  to  pH<2,4*C  _ 

to  pH<2,4*C  TP  ZL 
HN03  to  pH<2,4*C  MLJ  II 
Chill  to  4*C 

HC1  to  rH  <2  TOC  19 


HC1  to  pH  <2 
Chill  to  4*C 


Sediment  Samples 

Pesticides,  PCBs,  Chill  to  4*C 
Herbicides,  Oil 
&  Grease 


Comments  and  additional  observations: 


TYNDALL  AFB  FIEID  SAMPLE  SHEET 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  FL  32602 
Phone:  904/372-1500 


Sampling  SiteAfell  No. : _ 

Sanpling  Location  Description:  Ssl  HE. 


Project:  _ 
Project  No 
Sampled  by 

Date: _ 

Time: 


Groundwater  Sanples 

Depth  to  water  surface  **  IZ  FT  _ 

Surface  Water  and  Sediment  Sanples 

Total  Depths 

Height  of  water  column 

Sample  Depth(s)^^\ 

.*  7.  S’ 

P« 

Sp.  cond. 


.31  ®  £/).  S'  Sp.  cond. 


Container 

Parameters  to 
be  Analyzed 

Preservation 

Method 

Contai 

No. 

1  qt.  glass 

Water  Sanples 
Pesticides,  PCBs 

Chill  to  4*C 

1  qt.  glass 

Herbicides 

Chill  to  4*C 

1  qt.  glass 

Oil  &  Grease 

HC1  to  pH<2,4*C 

1  qt.  glass 

Rtenols  ^ 

HjSO^  to  pH<2,4*C 

TP 

1  1  plastic 

Heavy  Metals 

HN03  to  pH<2,4*C 

MM 

40  ml  glass 

TCK  ^ 

Chill  to  4*C 

XlS 

4  oz.  plastic 

DOC  ^ 

HC1  to  pH  <2 

IOC 

40  ml  glass 

Purgeab les 

Chill  to  4*C 

1  qt.  glass 

Sediment  Sanples 
Pesticides,  PCBs, 

Chill  to  4*C 

Herbicides,  Oil 
&  Grease 


Connents  and  additional  observations: 


APPENDIX  E 

QUALITY  ASSURANCE /(QUALITY  CONTROL  PLAN 


E-1.0  ANALYTICAL  QUALITY  CONTROL 

All  field  sampling  and  quality  control  spiking  were  performed  by  WAR. 

All  sample  analyses,  with  the  exception  of  TOX,  were  performed  by  TSI. 
TOX  analyses  were  performed  by  UBTL.  Each  of  the  above  organizations 
maintains  a  strict  quality  assurance/quality  control  (IJa/QC)  plan  which 
is  outlined  in  a  detailed  document.  These  QA/QC  documents  were  not 
appended  in  this  report  due  to  their  length.  This  appendix  outlines 
QA/oC  procedures  directly  relevant  to  the  Tyndall  AFB  Phase  lib  survey. 

Accuracy  of  analytical  techniques  was  assured  by  strict  adherence  to  the 
methods  listed  in  Table  E-l.  Samples  analyzed  for  purgeable  organics 
were  analyzed  past  the  14-day  holding  time  recommended  by  EPA.  Extended 
holding  times  for  these  samples  should  not  have  a  significant  effect  on 
the  analytical  results  or  the  conclusions  and  recommendations  based  on 
those  results,  as  discussed  in  Section  E-4.0.  Holding  times  for  all 
other  parameters  were  met. 

Inductively  Coupled  Plasma  Spectrometry  (ICP)  was  used  for  lead  analyses 
in  an  effort  to  minimize  matrix  interferences  that  impact  ICP  less  than 
atomic  absorption  spectrophotometry.  Use  of  ICP  resulted  in  a  detection 
limit  of  3U  ug/1  instead  of  20  ug/1  as  specified  in  the  scope  of  work. 
Since  a  diversity  of  matrix  interferences  were  anticipated,  the  ICP 
method  was  believed  capable  of  providing  better  quality  data  that  would 
outweigh  the  slightly  higher  detection  limit.  The  30  ug/1  detection 
limit  attained  is  well  below  the  50  ug/1  MCL  for  lead. 

Integrity  and  representativeness  of  samples  was  assured  by  sampling 
procedures  described  in  Section  E-2.0.  A  check  on  analytical  quality 
control  was  provided  for  by  duplicating  a  minimum  of  10  percent  of  the 
samples  in  each  analysis  lot.  Additional  samples  were  collected  to 
provide  for  spiking  10  percent  of  total  phenolics  and  metals  samples. 


Table  E-l.  Analytical  Chemistry  Methods  for  Water  Sarples,  Tyndall  AFB 


m 

a 


Parameter 

Method 

Detection  Limit 

pH* 

EPA  150.1 

— 

Specific  conductance* 

EPA  120.1 

— 

Tenperature* 

EPA  170.1 

— 

TOC 

EPA  415.1 

1  mg/1 

TOX 

EPA  9020t 

10 

Oil  and  grease 

EPA  413.2 

o.l  mg/1 

Total  phenol ics 

EPA  420.1 

1 

UUI  isaners 

EPA  6G8tt 

0.02  each 

Cadmium 

EPA  200.7 

5 

Chromiun 

EPA  200.7 

10 

Iron 

EPA  200.7 

7 

Lead 

EPA  200.7 

30 

Nickel 

EPA  200.7 

20 

Zinc 

EPA  200.7 

10 

VOH 

EPA  601 ft 

** 

VGA 

EPA  602tt 

** 

All  detection  limits  are  in  ug/1  units  except  where  noted. 

Note:  EPA  =  U.S.  EPA  "Methods  for  Chemical  Analysis  of  Water  and  Wastes,"  March  1979 — 
Method  Number. 

*Per formed  at  the  time  of  3anple  collection. 

tEPA  =  EPA  "Test  Methods  for  Evaluating  Solid  Waste,  Physical/Chemical  Methods, 

2nd  Edition,  1982. 

**See  Table  12  for  detection  limits. 

ttEPA  =  EPA  "Methods  for  Organic  Chemical  Analysis  of  Municipal  and  Industrial 
Wastewater",  July  1982 — Method  Nunber. 


a 


C‘‘j/ \>v 


V, 


P 


k- 


,V 

tS 


V, 

V, 


r 

e 

i 


V. 
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V. 

v, 
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Samples  for  TOC,  TOX,  oil  and  grease,  VOA,  and  VOH  were  not  spiked. 
Duplicate  and  spike  samples  were  labelled  in  such  a  way  that  the 
analytical  laboratory  could  not  identify  them.  Results  of  duplicate  and 
spike  analyses  are  shown  in  Table  E-2. 

Spike  recoveries  for  total  phenolics  and  metals  were  all  in  the  range  of 
yl  to  107  percent  with  the  exception  of  the  phenol  spike  in  the  sample 
from  well  No.  T7-3.  The  high  spike  recovery  of  162  percent  recorded  for 
this  sample  may  be  partially  attributed  to  variability  in  the  field 
duplicate  receiving  the  spike.  This  sample  was  the  low  spike  (5  ug/1) 
and  the  background  total  phenolic  concentration  was  also  low  (6  ug/1), 
therefore,  variability  of  several  ug/1  in  the  third  duplicate  receiving 
the  spike  would  raise  the  calculated  spike  recovery  significantly. 

Duplicate  samples  for  metals  (location  Nos.  Tl-6,  T5-3,  T6-3,  and  T7-3) 
were  in  excellent  agreement  witn  each  other.  Duplicates  for  total 
phenolics  were  also  in  excellent  agreement.  DOC  duplicates  were  in  good 
agreement  with  the  exception  of  the  samples  from  well  No.  Tb-3.  Poor 
duplication  here  is  probably  a  result  of  the  difficulty  in  obtaining  a 
representative  sample  from  a  nonhoraogeneous  matrix  (an  oil  sheen  was 
visible  on  the  water).  This  may  also  be  the  reason  for  poor  duplication 
of  the  oil  and  grease  analysis  for  samples  from  well  No.  T3-1.  TOX 
duplicates  for  the  sediment  sample  at  location  No.  Tl-Sed  2  are  in 
reasonable  agreement.  All  TOX  duplicates  for  water  samples  are  in  good 
agreement . 

There  is  some  discrepancy  in  the  duplicate  sample  for  purgeable  organics 
(see  Table  11).  This  is  most  likely  due  to  nonhomogeneity  of  the  sample, 
which  had  a  visible  oil  sheen.  A  significant  portion  of  the  purgeable 
organics  in  the  sample  would  be  associated  with  the  oil  sheen.  Distribu¬ 
tion  of  an  equal  amount  of  this  surface  film  into  the  duplicate  samples 
was  not  possible. 
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Per cert  recovery 


calculated 


E-2.0  SAMPLING  INSTRUCTIONS  FOR  TYNDALL  AFb 

Descriptions  of  sample  containers,  preservation  methods,  and  holding 
times  are  given  in  Table  E-3.  Sampling  procedures  are  outlined  below  for 
each  analysis  group. 

E-2 . I  METALS 

Metal  samples  from  the  wells  should  be  from  the  first  bailer  (1  liter). 
Bottle  should  be  filled  to  very  top  if  dissolved  metals  are  desired  and 
filtration  is  not  performed  immediately. 

Filtration  should  be  as  follows: 

1.  Glass  fiber  filter  should  be  rinsed  with  20  to  30  milliliters  of 
u.3  N^  HNO3  after  being  placed  in  suction  apparatus.  Discard 
rinse. 

2.  Rinse  filter  with  20  to  30  milliliters  of  sample.  Discard 
rinse. 

3.  Filter  sample  and  return  to  bottle  after  the  bottle  has  been 
rinsed  with  deionized  water. 

4.  For  membrane  filtration,  place  filter  in  apparatus  with  gridded 
side  up  and  follow  Steps  1  through  3. 

5.  Samples  must  be  filtered  through  the  0.45-microgram  filter  for 
analytes  to  be  considered  dissolved.  Filtration  through  a  glass 
fiber  filter  reduces  "binding"  of  the  membrane  filter  but  may 
not  be  needed  for  samples  with  a  small  amount  of  turbidity. 

Preserve  metal  samples  with  2  milliliters  of  HNO3  per  liter  (after 
filtration  for  dissolved  metals),  mix,  and  check  pH  by  pouring  a  small 
amount  on  pH  test  strip.  pH  should  be  less  than  2;  add  more  HNO3  if 
necessary.  Refrigeration  is  not  necessary. 

E-2. 2  DOC 

Bottle  should  be  completely  filled  to  ensure  sufficient  sample  after 
filtration.  Procedure  is  the  same  as  that  for  metals  except  5  HC1  is 
used  for  rinsing  and  concentrated  HC1  for  preservation.  These  samples 
require  refrigeration. 


'fable  E-3.  Sample  Containers,  Preservation  Methods,  and  Holding  Times 


-  .•  y;.‘  vy.v .  - 


r7-.r?^.TlT',7 


Vi 

CO  W 

CO 

CO 

00 

>> 

c 

>N 

>» 

c  <u 

CTJ 

co  O 

* 

CO 

cd 

s 

■o 

T3 

•O  0 

* 

■O 

d 

*“H  H 

X> 

CO  sd 

00 

o 

32 

CM 

CM 

CM 

C  ■  *  G 
)  u  u  u 

O  O  03 

c  e  u  a 

v 

c  u  g.  >, 

•=>  o  #3  -A 


u 

0) 

o 

a> 

<f  c 

u 

C 

u 

• 

o  o 

CO 

o 

co 

’Si  u 

£X 

o 

CL 

CM 

CO 

CO 

o 

32  - 

T3 

■* 

d 

4-» 

U 

cO 

u 

co 

•  a; 

1) 

0) 

a) 

H 

O  4-> 

(T 

4-> 

,2 

c  ^ 

r“^ 

•i-4 

o  *H 

o 

•H 

O 

2 

z 

z 

U 

4—V 

CM 

m 

• 

%-✓ 

• 

w» 

N 

•  u  •  o 

■U  0)  -U 

a-  d  cr-t 


•*  d 

co  O  co  •*-> 

(0  <— •  co  <0 

CO  4-1  (0  CO 

<y  r— * 

Oh  O  a. 


•  •-*  <o  o 

U  s  4J 

a"  a.  <f 

3  3) 

o 

•*  *  C  •  h 

CO  (0  o  4J 

CO  CO  ^  CO 

CO  CTJ  <4-1  CO 

«— I  r-4  Q)  f—l 

O  O  H  A* 


H  CO  •  U 

B  4J  u  u 

a-  a*  c 

O  0) 

CO  <-* 

-  G  -  d 

03  o  03  o 

03  i—*  ffl  H 

nj  iu  d  im 

r-t  a)  -h  oi 

OH  OH 


d  -4 
JS  o) 
u  u 
ai  d 
H  03 

l  . 

•  O  CM 
CM  POO 
00  -H  ON 

ON  > 

— •  d 
U3  W 
CD 

•  <  -e 

i  s 
C  td  03 
(Vi  O 
W  0) 
— /  •  Q 

, — i 

« 

U  OMA 
C  r-i  in 

03  g  o 
00  0)  I 
C  H  <N 
30 

C  <*  I 

O  03  <f 
•-4  03 
u  u  O 

U  03  O 
0)  K  vO 

4J  J  I 

o  < 

Ij  fl  V 

(v  d  w 


03  O 

H  9)  03 

O  -+  03 

C  <8  •<■> 

03  u  T3  X 

3  03  ^  O 

V  S  H 


•d 
4J  03 
d  •-< 
03  Mj 

w  S  -- i 

#•4  U 
u  -a  03 

to  03  Q. 

3  CO  03 

n  ii  u 
o 

3  o  z 

*  «-  * 


O  |3  ' 

u  SI  o 

d  U  -H 
II  4  £ 
S  3  O 


>  03  «9 
C  d 
M  «i  d 

•  I— I  u 

(Add 
.  C  .-J 
5>  <  O 


O’. 


E-2.3  OIL  AND  GREASE 

Sample  bottles  should  not  be  filled  to  top  due  to  nature  of  analyte. 
Bottles  are  1-liter,  amber  glass  with  foil-lined  caps.  Preserve  to  a  pH 
less  than  2  with  concentrated  H2SO4  and  refrigerate. 

E-2.4  PURGEaBLE  ORGANICS 

This  sample  should  come  from  the  first  aliquot  of  a  bailer  to  prevent  the 
loss  of  any  volatiles.  Excess  turbulence  should  be  avoided  (e.g.,  bub¬ 
bling)  when  filling  these  bottles  for  the  same  reason.  Fill  bottle  to  an 
inverted  meniscus,  cap,  and  refrigerate  immediately.  A  small  convex 
dimple  in  the  top  of  the  septum  indicates  that  the  bottle  is  properly 
filled.  There  should  be  no  air  bubbles  present  in  the  bottle.  This 
sample  is  taken  in  triplicate  in  40-millilit »r  glass,  screw-cap  vials 
with  Teflon  septa.  Preservation  is  by  refrigeration. 

E-2.5  TOX 

The  same  procedure  is  used  as  for  purgeable  organics,  except  samples  are 
taken  in  duplicate. 

E-2.6  TOTAL  PHENOLICS 

Bottles  should  not  be  completely  filled  in  order  to  leave  room  for 
spiking.  Preserve  to  a  pH  less  than  2  with  concentrated  H2SO4  using 
disposable  glass  pipets.  Refrigerate  after  acidification. 

E-2.7  DDT 

Samples  are  taken  in  1-quart,  wide-mouth  glass  jars  with  a  Teflon  liner 
in  the  cap.  Samples  are  preserved  by  refrigeration. 

E-3.0  TOX  BLIND  SPIKE  SERIES 

Inspection  of  the  Tyndall  AFB  Phase  lib  TOX  data  suggests  the  presence  of 
a  positive  interference  in  the  analysis.  TOX  was  reported  at  concentra¬ 
tions  of  at  least  80  ug  Cl/1  in  all  samples  analyzed,  including  samples 
from  zones  where  there  is  no  evidence  of  organic  halogens  being  used, 
spilled,  or  disposed  of  (e.g.,  fuel  storage  areas).  Phone  conversations 


with  EPA  personnel  responsible  for  development  of  the  method  indicated 
that  the  TUX  analysis  was  subject  to  positive  interferences,  particularly 
in  samples  containing  inorganic  halides  (Dressraan,  1984). 

In  order  to  explore  the  possibility  of  positive  interference  in  the 
analysis  and  to  determine  recoveries  for  at  least  one  organohalide  other 
than  that  against  which  the  results  are  calibrated,  12  samples  were 
prepared  as  shown  in  Table  E-4.  Six  samples  were  prepared  in  deionized 
water  ana  six  in  deionized  water  with  sodium  chloride  added  at  a  concen¬ 
tration  approximately  one  third  that  of  sea  water.  Each  sample  group  was 
spiked  with  pentachlorophenol  (PUP)  at  three  concentrations  and  1,1,2- 
trichloroethane  (TCE)  at  two  concentrations.  TCE  was  selected  on  the 
basis  of  its  relatively  high  solubility  in  water,  0.45  grams  per 
100  grams  at  20°C;  and  its  relatively  high  boiling  point,  1 1 3 °C  at  one 
atmosphere  (NIUSH/OSrtA,  1981). 

Analytical  results  for  the  spike  series  shown  in  Table  E-4  indicate  a 
strong  positive  interference  for  PCP  spikes  in  the  chloride  matrix. 
Recoveries  for  these  three-spikes  ranged  from  141  to  383  percent. 

Recovery  on  the  blank  sample  was  530  ug  Cl/1.  These  results  support  the 
theory  of  positive  interference  by  inorganic  halides  in  the  TOX  analysis, 
though  they  are  not  conclusive.  Recoveries  for  PCP  spiked  into  deionized 
water  ranged  from  88  to  117  percent  and  indicate  acceptable  accuracy  in 
the  absence  of  interferences.  However,  a  value  of  20  ug  Cl/1  (twice  the 
reported  detection  limit)  was  reported  for  the  blank  deionized  water 
sample. 

Recoveries  of  TCE  in  deionized  water  were  poor,  with  values  of  22  and 
11  percent  reported  for  the  low  and  high  spikes,  respectively.  In  the 
chloride  matrix,  results  were  erratic.  The  low  spike  seems  to  indicate  a 
very  strong  positive  interference  (539  percent  recovery).  Recovery  for 
the  high  spike  was  only  17  percent.  These  limited  data  suggest  that  the 
TOX  method  may  show  varying  responses  tor  organohalides  other  than  PCP, 
the  compound  against  which  the  method  was  calibrated. 
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Table  E-4.  Results  of  TOX  Blind  Spike  Series 


Matrix 


Analyte 


Spike  Found 

Concentration  Concentration  Percent 
(ug  Cl/1)  (ug  CL/1)  Recovery 


E-4.0  EXTENDED  HOLDING  TIMES  FOR  PURGEABLE  ORGANICS 

A  thorough  review  of  quality  control  data  indicated  that  holding  times 
for  purgeable  organics  were  exceeded.  These  samples  were  analyzed 
between  14  and  28  days  after  collection.  Documentation  for  the 
development  of  methods  used  for  analysis  of  VOA  and  VOH  was  obtained  to 
estimate  the  effects  extended  holding  times  may  have  on  the  analytical 
results  (Bellar  and  Lichtenberg,  1981a, b).  The  results  of  holding 
time/recovery  data  for  organic  compounds  analyzed  in  the  Tyndall  AFB 
Phase  lib  survey  are  summarized  in  Table  E-5.  Table  E-5  lists  all 
Phase  lib  volatile  organics  except  chloroform  and  1,2-dichlorobenzene, 
neither  of  which  were  detected  in  significant  quantities  at  Tyndall  AFB. 

Recoveries  shown  in  Table  E-5  for  VOH  analyzed  after  holding  times  of  at 
least  26  days  range  from  85  to  110  percent.  The  arithmetic  mean  of  these 
holding  times  is  94  percent,  indicating  excellent  average  recovery  of 
VOH  after  26  days.  Five  compounds  account  for  over  93  percent  of  total 
VOH  concentrations  reported  for  the  Tyndall  AFB  Phase  lib  survey; 
bromoform,  dichlorodif luoromethane ,  methylene  chloride,  and 
1 , l , 1-trichloroethane.  Recoveries  reported  for  these  compounds  are  95, 
103,  95,  85,  and  93  percent,  respectively.  These  data  indicate  that 
extension  of  the  holding  times  to  4  weeks  results  in  only  a  slight 
reduction  in  recovery  of  VOH  and  will  not  affect  conclusions  drawn  from 
the  data.  Bromomethane,  trans-1 ,2-dichloropropene,  cis-1 ,3-dichloro- 
propene,  and  vinyl  chloride  were  analyzed  in  the  method  development 
studies  after  holding  times  of  6  days  or  less.  These  four  compounds  were 
either  not  detected  or  detected  in  very  small  quantities  in  the  Tyndall 
AFB  Phase  lib  survey. 

Recoveries  reported  by  Bellar  and  Lichtenberg  (1981a)  for  VOA  analyzed 
after  14-  or  15-day  holding  times  ranged  from  100  percent  for  benzene  to 
90  percent  for  xylenes.  Recoveries  reported  for  toluene  and  xylenes 
after  a  1-day  holding  time  were  98  and  94  percent,  respectively.  No  data 
were  reported  for  holding  times  in  excess  of  15  days.  Based  on  this 
decline  noted  in  recoveries  of  VOA  over  a  14-day  period,  compounds  in  the 


Constituents 


No.  of 
Tyndall  AFB 
Phase  lib 
Sanples 
Detected  In 


Spike  Level 
(ug/1) 


Nunber  of 
Sanples  Analyzed 


Source 

of 

Sanples 


Holding 

Time 

(days) 


Mean  Recovery 
After  holding 
Tine  (%) 


Volatile  Halocarbons 


Bromod  ichloronethane 

Bromofonn 

Broraomethane 

Carbon  tetrachloride 

Chlorobenzene 

Ch lor oe thane 

2-Chloroethylvinyl  ether 

Chloromethane 

hibromoch lororaethane 

1 . 3- Dicn lorobenzene 

1 .4- Dichlorobenzene 
Dich  lorod  if  luoromethane 

1 . 1- Dichloroethane 

1 . 1- Dichloroethene 

1 .2- Dichloroethane 
Trans- L  ,2-Dichloroethene 
Cis-l  ,3-Dichloropropene 
Trans- 1 , 3-Dicn loropropene 
Methylene  chloride 

Tet  rach lor oet nene 
1,1, l-Trichloroethane 
1 ,  l  ,2-Trichloroethane 

1 . 1 .2.2- Tetrachloroethane 
Trichloroethene 
Trichlorofluoronethane 
Vinyl  chloride 

Volatile  Aromatics 


1 

0 

i 

0 

1 

0 

0 

u 
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0 

u 

u 
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0 
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0 

it 

0 

u 

0 

u 

0 

3 

0 

u 

0 

4 

0 

U 
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3 

0 

It 

0 

0 

0 

8 

0 

0 

0 

Benzene 

5 

0. 

Ethyl  benzene 

2 

0. 

Toluene 

2 

0. 

Xylenes 

3 

0. 

*U  =  Onto  River  water,  T  *  carbon  filtered  tap  water,  OT  =  sane  sanples  of  Ohio  River  water  and  some  of  carbon 
filtered  tap  water,  D  =  chlorinated  drinking  water. 

TThe  compounds  dibranoch Lororaethane ,  cis-l,3-dich loropropene,  and  1 , 1 ,2-trichlo roe thane  coelute  using  these 
methodologies  and  cannot  be  differentiated.  The  total  concentration  for  the  sun  of  these  three  compounds  was 
3  ug/1  in  one  sanple  at  Tyndall  AFB.  _ 

Source:  bellar  and  Lichtenberg,  1981a,  b.  - 

Notes:  l.  Sanples  were  not  acidified  and  were  preserved  at  4*C. 

2.  Either  sodiun  thiosulfate  or  sodiun  sulfite  was  added  to  sore  sanples  of  carbon-filtered  tap  water  C 
and  chlorinated  drinking  water  to  inhibit  formation  of  triha  lomethanes . 
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t 


samples  should  be  present  after  28  days.  VOA  data  for  Tyndall  AFB  zones 
fall  into  two  categories:  almost  none  detected  at  Zones  3  and  7,  and 
significant  quantities  detected  in  Zone  6.  Some  loss  of  VOA  compounds 
from  these  samples,  even  if  as  great  as  30  percent  of  original  concen¬ 
trations,  will  not  affect  the  conclusions  drawn  in  the  Phase  lib  report 
for  these  three  zones. 


,V 

y 

y 

t 

£ 

S 


5 

Cs 

£ 

‘s* 

■v" 


c 


E-13 


APPENDIX  E 
REFERENCES 

Bellar,  T.A.  and  J.J.  Lichtenberg.  1981a.  The  Analysis  of  Aromatic 
Chemicals  in  Water  by  the  Purge  and  Trap  Method  (Method  5U3.1). 
Environmental  Monitoring  and  Support  Laboratory,  U.S.  Environmental 
Protection  Agency,  Cincinnati,  Ohio.  EPA  No.  &UU/4-81-U57 . 

Bellar,  T.A.  and  J.J.  Lichtenberg.  1981b.  The  Determination  of 

Halogenated  Chemicals  in  Water  by  the  Purge  and  Trap  Method  (Method 
502.1).  Environmental  Monitoring  and  Support  Laboratory,  U.S. 
Environmental  Protection  Agency,  Cincinnati,  Ohio.  EPA  No. 
bOU/4-8 1-059. 

Dressman,  R.C.  1984.  Personal  communication.  Organics  Control-Chemical 
Studies  Section,  Drinking  Water  Research  Division.  U.S. 
Environmental  Protection  Agency,  Cincinnati,  Ohio. 

National  Institute  for  Occupational  Safety  and  Health  (NIOSH)  and 
Occupational  Safety  and  Health  Administration  (OSHA) .  1981. 

Occupational  Health  Guidelines  for  Chemical  Hazards.  NIOSH 
Publication  No.  81-123.  U.S.  Government  Printing  Office, 

Washington,  D.C. 


APPENDIX  F 

CHAIN  OF  CUSTODY  FORMS 


1^1 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  Florida  32602 


CLIENT: 

lyix  d<\H 

PROJECT: 

Station 

Number 

Station  Location 

Date 

Time 

CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 

IfJA.  tL./AjJJL- 


Sample  Type  and  No. 


Water 


Relinquished  by: 

'■  Organization:  y-yLss  .c 


Relinquished  by: 
Organization: 

Relinquished  by: 
•y  Organization: 

.  Relinquished  by: 
Organization: 

v  Relinquished  by: 
Organization: 


Sediment 

No. 

TybT  3 

i^/ipST 

TOT1) 

\5!U 

iMM 

JSVl>7 

Received  by: 
Organization: 


Received  by: 
Organization: 


Received  by: 
Organization: 


Received  by: 
Organization: 


Received  for  Laboratory  by: 


Method  of  Shipment:  ^ 


•  1 
l"l 

•1 

3 

m 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  Florida  32602 


CLIENT: 

PROJECT: 


Station 

Number 


~Ty*\ Jq  !/ 


Station  Location 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  Signature)  ^ 

UJ.A.H- &JL. ,(/_ 


Sample  Type  and  No. 


WAR 
Sample 
Sediment!  n0> 


Q. 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Method  of  Shipment:  qq  QjOUAXSC. 


Received  by: 
Organization: 


Received  by: 
Organization: 


Received  by: 
Organization: 


Received  by: 
Organization: 


Received  for  Laboratory  by: 


Analysis 

Required 


"  RJoOvLv 


T.S.l 


ft 

£ 

F-2 

.  «*  ,V  V.  ."  V_Y  ~ 

•„»  .■  .•  /  /  v  ■->  v  j-  .■  .•  v  .« # 

Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.O.Box  1121 
Gainesville,  Florida  32602 


CHAIN  OF  CUSTODY  RECORD 


CLIENT: 

PROJECT: 


SAMPLERS:  (Signature) 

i /£./> ,  dJL. 


Station 

Number 


Station  Location 


Date  Time 


Sample  Type  and  No. 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Method  of  Shipment: 


Water 


WAR 
Sample 
Air  Sediment  n0i 


Analysis 

Required 


Received  by: 
Organization: 


Received  by: 
Organization: 


Received  by: 
Organization: 


Received  by: 
Organization: 


by:  T.S-.T. 


C4.  C6UAJE.&. 


CLIENT: 

PROJECT: 


Station 

Number 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  Florida  32602 


CHAIN  OF  CUSTODY  RECORD 


TrUU 


Station  Location 


SAMPLERS:  (Signature)  ~ 

IU.A./L.  /<J-  SJL-U-- 


Date  Time 


Sample  Type  and  No, 


Water 


Relinquished 
Organization:  J 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Method  of  Shipment: 


WAR 

.  .  Sample 

Air  |Sediment|  n0< 


Analysis 

Required 


Received  by: 
Organization: 


Received  by: 
Organization: 


Received  by: 
Organization: 


m 


d  for  Laboratory  by:  -r  o  —r 

ArtSL  T's-T- 


Ce>.  CauAxSc. 


V.V.  >'/•:  Kv  .\\1 


rep 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  Florida  32602 


CHAIN  OF  CUSTODY  RECORD 


CLIENT: 

PROJECT: 


Station 

Number 


Tyh  Mil 


Station  Location 


Date  Time 


Sample  Type  and  No.  WAR 

- 1 - : - 1 -  Sample 

Water  Air  Sediment  n0 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Method  of  Shipment: 


Received  by: 
Organization: 


Received  by: 
Organization: 


Received  by: 
Organization: 


Received  by: 
Organization: 


Receivi 


for  Lggasory  by:  T.^T  ^ 


cj>  buixe.fi- 


H  cVil’.  mA  1  W*  -f.  C. 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  Florida  32602 


CHAIN  OF  CUSTODY  RECORD 


CLIENT: 

PROJECT 


Station 

Number 


Station  Location 


Date  Time 


Sample  Type  and  No. 


Relinquished  by: 
Organization: 

Relinquished  by: 
Organization: 

Method  of  Shipment: 


Water 


X 


Sediment 


Received  by: 
Organization: 

Receiy^d  for  L 


WAR 

Sample 

No. 


5  U 


I5\2U 


ism 


is  12% 


I5M 


I  Silo 


ISI3I 


15132 


ISI3  3 


1513 


5 


15)5 1 


ISISjL 


15152 


Relinquished  bv^~>.  /'''N 

Organization:  - ' - 

Received  by: 

Organization: 

Relinquished  by: 

Received  by: 

Organization: 

Organization: 

Relinquished  by: 

Received  by: 

Organization: 

Organization: 

« 


bv:  7:y.r- 


coadEK, 


V.  ,  ... 


1  1 


£UX£« 


UtUhtU^tMM 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  Florida  32602 


CLIENT: 

PROJECT: 


Station 

Number 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  „  /] 

Ixl.A.fi-./ A. /)-  f- 


Station  Location 


Date  Time 


Sample  Type  and  No. 


Relinquished  by / 
I-.;  Organization:  n\  lK 

Relinquished  by: 

S'".  Organization: 

Relinquished  by: 

..  Organization: 

.  Relinquished  by: 

^  Organization: 

V  Relinquished  by: 
Organization: 

Method  of  Shipment: 


WAR 
Sample 

Water  Air  Sediment  No. 


Analysis 

Required 


Received  by: 
Organization: 


Received  by: 
Organization: 


Received  by: 
Organization: 


Received  by: 
Organization: 


ratory  by: 


T.S-.I. 


.  cauaze*. 


Vv 


in 


CLIENT: 

PROJECT: 


Station 

Number 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  Florida  32602 


CHAIN  OF  CUSTODY  RECORD 


'Tyndall 


Station  Location 


Date  Time 


Sample  Type  and  No. 


Water  I  Air  ISediment 


Analysis 

Required 


Relinquished  byL-.  /-\ 

Organization:  \fj(/jCZ^^ _ 

Received  by: 

Organization: 

Relinquished  by: 

Received  by: 

Organization: 

Organization: 

Relinquished  by: 

Received  by: 

Organization: 

Organization: 

Relinquished  by: 

Received  by: 

Organization: 

Organization: 

Relinquished  by: 

Organization: 

Receivedfor  Laboratory  by:  T  ~ 

Method  of  Shipment:  q  ^ 


F-10 


DajteH’ime 

l  %  If* 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  Florida  32602 


CHAIN  OF  CUSTODY 


CLIENT: 

1 ^  jl 

PROJECT: 

Station 

Number 

Station  Location 

Date 

Time 

SAMPLERS:  (Signature) 


Sample  Type  and  No. 


Water 


Air  Sediment 


5 


15/25 


(51 Z  l* 


15121 


15128 


iS\2t | 


15*130 


I SI3I 


32 


15-133 


SI  3 


I  SI  35 


I  S\3(p 


1 513? 


Relinquished  by:  s~\ 

Organization:  ({'OkS. _ _ — 

Received  by: 

Organization: 

Relinquished  by: 

Received  by: 

Organization: 

Organization: 

Relinquished  by: 

Received  by: 

Organization: 

Organization: 

Relinquished  by: 

Received  by: 

Organization: 

Organization: 

Relinquished  by: 
Organization: 


Method  of  Shipment:  ClAUA.  TE/2 


Date/Time 
% 


CLIENT:  Tyjjl 

ddh  icr*T.  / 


PROJECT 


Station 

Number 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Method  of  Shipment: 


Received  by: 
Organization: 


ReceivejLfor  Laboratory  by:  ~~J~ 


L«J>  jafc-— 


KAi 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  Florida  32602 


CHAIN  OF  CUSTODY  RECORD 


CLIENT: 

PROJECT: 

Tyh'U  n 

Station 

Number 

Station  Location 

Date 

Time 

Sample  Type  and  No. 


Water  Air  Sediment 


Analysis 

Required 


Relinquished  by-  a 

Organization:  pj'J S a  ^eT - " 

Received  by: 

Organization: 

Relinquished  by: 

Received  by: 

Organization: 

Organization: 

Relinquished  by: 

Received  by: 

Organization: 

Organization: 

Relinquished  by: 

Received  by: 

Organization: 

Organization: 

Relinquished  by: 

Organization: 

Receiv^^^La^^or^y:  y  y  j 

C  Method  of  Shipment:  ^  CjC>U4LX^(L. 


m 


VJ 


kTlI 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  Florida  32602 


CLIENT: 

PROJECT: 


Station 

Number 


TVh 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 

/?DS  U.A.je..  Tljc.  . 


Relinquished  by: 

Organization:  U/.A./L.  /A/C . 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


eceived  by:  > 

Organization: 


Received  by: 
Organization: 


Received  by: 
Organization: 


Received  for  Laboratory  by: 


Method  of  Shipment:  f'£Qf£.£iJA  L.  P&JEEST 


Water  and  Air  Research,  Inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  Florida  32602 


CHAIN  OF  CUSTODY  RECORD 


CLIENT: 

PROJECT: 


*  y  k  J  i\ 


SAMPLERS:  (Signature) 


£j)S 


CU.AA-  Wc 


Station  Location 


Date  Time 


Sample  Type  and  No. 


WAR 
Sample 

Water  Air  |Sediment|  |yj0. 


Analysis 

Required 


Relinquished  by:  £crhsf~  D  j 

Received  by:  pEO&Rfi  L.  EXPRESS' 

Organization:  (i/.A.R.  _T/C/C  ^ 

Organization: 

Relinquished  by: 

Received  by: 

Organization: 

Organization: 

Relinquished  by: 

Received  by: 

Organization: 

Organization:  . 

Relinquished  by: 

Received  by: 

Organization: 

Organization: 

Relinquished  by: 

Received  for  Laboratory  by: 

Organization: 

Method  of  Shipment:  f~E0CXA  L-  EXPRESS 


CLIENT: 

PROJECT: 


Station 

Number 


Water  and  Air  Research,  inc. 
6821  S.W.  Archer  Road 
P.0.  Box  1121 
Gainesville,  Florida  32602 


Tvw  «j<\|/ 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  {Signature) 

gOl  tU.A.H.. 


Station  Location 


Date  Time 


Sample  Type  and  No, 


WAR 

.  .  Sample 

Air  Sediment  n0. 


Method  of  Shipment: 


DRAFT  FOR  REVIEW  ONLY 


•  'w 


Water  and  Air  Research,  Inc. 

~r«oad  CHAIN  OF  CUSTODY  RECORD 

Gainesville,  Florida 32602  QC>^-31Z-\S00 


SAMPLERS':  (Signature) 

PROJECT:  I  '  I  £b6  Fkj  C  - 


CLIENT:  Jyw/1 

onniprT-  / 


I.  Station 
!’-*  Number 


Station  Location  Date  Time 


Sample  Type  and  No. ,  WAR 

- 1 - 1 - : —  Sample 

Water  Air  Sediment  n0 


d*  \ivvz\\5\vk  Toy 


Relinquished  by:  ao  TT  $  S* j -  . 
Organization:  UJ.A.fL  /AJC  . 


Relinquished  by: 

Organization:  Jz 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Relinquished  by: 
Organization: 


Method  of  Shipment:  EXPRESS 


PV&  M5 


Received  by:  F~£Q£d.AL-  £X( 7&.tz5$ 


Received  by: 

Organization:  Clstf-T  C~ 


Received  by: 
Organization: 


Received  by: 
Organization: 


Received  for  Laboratory  by: 


JAMES  H.  SULLIVAN,  JR.,  Ph.D.,  P.E 


CHEMICAL  ENGINEER 

WATER  AND  AIR  RESEARCH,  INC. 


Relevant  Experience 

Dr.  Sullivan  has  played  major  roles  in  projects  involving  technical  work  directly 
related  to  groundwater  monitoring  and  assessment  at  hazardous  wastes  sites.  His 
recent  experience  includes  work  for  a  paper  manufacturer,  a  phosphate  plant,  a 
landfill,  and  a  cement  manufacturer. 

Dr.  Sullivan  directed  preparation  of  Part  A  and  Part  B  permit  applications  for  the 
U.S.  Navy.  He  has  also  worked  directly  on  other  projects  related  to  RCRA 
groundwater  monitoring  and  assessment  programs  and  the  permitting  process.  He  is 
familiar  with  the  DOD  Hazardous  Materials  Information  System  which  he  has  used  to 
assess  chemical/physical  properties  of  DOD  compounds.  He  directed  a  team  of 
scientists  and  engineers  working  at  two  installations  on  initial  assessment  studies 
(IASs)  for  the  U.S.  Naval  Energy  and  Environmental  Support  Activity  (NEESA). 
Potential  for  contamination  from  past  hazardous  waste  disposal  was  determined  for 
approximately  80  candidate  disposal  sites.  Recommendations  for  confirmation  or 
remedial  action  were  developed. 

At  U.S.  Air  Force  bases  he  conducted  Phase  2  Confirmation  Studies  of  potential 
contamination  from  past  hazardous  waste  disposal  activities.  He  participated  in 
field  work  and  used  field  data  to  assess  pollutant  movement  and  severity  of 
contamination.  He  recommended  remedial  measures  and  specified  additional  data 
needs  for  remedial  design. 

He  directed  a  series  of  studies  for  the  U.S.  Army  in  which  impacts  of  munitions 
wastes  at  several  ammunition  plants  were  defined.  Siting  of  a  new  munitions  plant 
was  the  objective  of  another  study,  and  developing  water  quality  criteria  for 
hazardous  substances  using  field  and  laboratory  data  was  accomplished  in  another 
study.  He  conducted  field  work,  data  reduction,  report  preparation  and  briefings. 

At  a  U.S.  Army  installation  (Redstone  Arsenal),  Dr.  Sullivan  directed  a  nationally 
prominant  study  of  environmental  contamination  from  DDT.  He  was  responsible  for 
devising  and  evaluating  engineering  techniques  for  remedial  action.  The  project 
involved  several  public  agencies,  with  field  data  collected  by  four  separate 
groups.  He  was  responsible  for  reducing  and  interpreting  all  field  data.  Again  he 
participated  directly  in  field  reconnaissance,  records  research,  data  compilation, 
data  reduction,  report  writing,  and  briefings,  including  those  before  Congressional 
staffs. 

Dr.  Sullivan  studied  three  solid  waste  disposal  sites  near  Charleston,  South 
Carolina  and  monitored  groundwater  impacts.  In  addition  to  gathering  chemical 
data  on  groundwater  and  soils,  fluorescent  dye  was  used  to  trace  groundwater 
movement.  Evidence  of  hazardous  substances  in  leachate  was  found  and  remedial 
action  recommended. 


Education 

Ph.D.  Environmental  Engineering  University  of  Florida 

M.S.  Environmental  Engineering  University  of  Florida 

B.S.  Chemical  Engineering  Georgia  Institute  of  Technology 

Professional  Registrations  and  Society  Memberships 

Professional  Engineer — Florida 
Member  of  8  professional  societies 

Publications 


Author  and  co-author  of  approximately  10  publications  and  45  technical  reports  in 
water  chemistry,  potable  water  treatment,  wastewater  renovation,  and  environmental 
impact  assessment. 


WILLIAM  G.  THIESS 


ENVIRONMENTAL  ENGINEER 
WATER  AND  AIR  RESEARCH,  INC 


Relevant  Experience 


Mr.  Thiess  has  worked  with  hazardous  waste  management  at  facilities  in  Georgia, 
Florida,  Alabama,  and  Texas.  He  prepared  major  portions  of  a  Part  B  application 
for  a  commercial  treatment,  storage,  and  disposal  facility  in  Georgia.  He 
developed  concept  designs  for  container  storage  and  sludge  fixation  (solidifica¬ 
tion)  facilities.  He  developed  all  topographic  information  and  process  descrip¬ 
tions,  and  he  designed  plans  for  waste  storage  and  handling. 

Mr.  Thiess  prepared  major  portions  of  a  Part  B  application  for  a  Naval  Air  Station 
in  Texas.  He  helped  develop  plans  and  specifications  for  a  container  storage 
building  and  vaulted,  below-grade  storage  tanks.  He  prepared  detailed  facility 
descriptions.  He  has  interfaced  directly  with  permit  agency  staff  to  negotitate 
permit  conditions. 

Mr.  Thiess  has  participated  in  initial  assessment  studies  (IASs)  of  hazardous  waste 
contamination  at  U.S.  Marine  Corps  and  U.S.  Navy  installations.  For  a  naval 
shipyard,  he  was  also  responsible  for  developing  recommendations  for  further 
groundwater  assessment  and  remedial  actions  where  contamination  was  apparent. 

Mr.  Thiess  evaluated  engineering  alternatives  for  isolation  or  detoxification  of 
DDT-contaminated  sediments  near  Huntsville,  Alabama.  His  primary  role  in  this 
project  was  to  select,  design,  and  cost  various  mitigation  alternatives.  He  also 
helped  evaluate  relative  alternative  effectiveness. 

In  another  groundwater  contamination  study  near  Redstone  Arsenal  (Alabama),  he 
supervised  well  sampling  and  laboratory  analysis  of  hazardous  organics  according  to 
rigid  field  and  laboratory  procedures. 

For  the  U.S.  Army  Corps  of  Engineers  (COE),  Mobile  District,  he  directed  efforts  to 
identify  and  assess  impacts  upon  physical  systems  for  the  Coosa  River  Navigation 
Project  environmental  impact  statement.  For  Savannah  District,  he  supervised  and 
participated  in  field  work  and  data  analysis  for  the  Richard  B.  Russell  Dam  pre¬ 
impoundment  study. 

He  has  participated  in  and  directed  portions  of  Section  208  projects  in  central 
Florida.  He  developed  water  and  nutrient  budgets  for  the  Winter  Haven  chain  of 
lakes  in  a  study  designed  to  evaluate  restoration  alternatives  for  Lake  Howard.  He 
was  also  responsible  for  design  and  implementation  of  a  study  to  evaluate  effects 
of  septic  tank  drainfields  on  water  quality  in  three  central  Florida  lakes. 

While  a  graduate  research  assistant  at  Clemson  University  (1978-1979),  he  was 
responsible  for  organizing  and  directing  stream  survey  field  work  for  a  project 
sponsored  by  the  U.S.  Environmental  Protection  Agency  (EPA)  designed  to  evaluate 
the  effectiveness  of  control  measures  for  nonpoint  source  pollutants.  He  super¬ 
vised  laboratory  work  in  sediment  transport  analysis  and  applied  various  digital 
computer  models  to  drainage  basins  for  erosion  and  sediment  transport  analysis.  He 
dealt  with  various  state  and  federal  agency  personnel,  as  well  as  local  interests, 
during  organization  and  implementation  of  the  project. 


Education 

M.S.  Environmental  Engineering  Clemson  University 

B.S.  Environmental  Engineering  Florida  Institute  of  Technology 

Professional  Organizations 

Chi  Epsilon 

Water  Pollution  Control  Federation 
American  Water  Works  Association 


JERRY  A.  STEINBERG,  Ph.D.,  P.E 


WATER  RESOURCES  ENGINEER 
WATER  AND  AIR  RESEARCH,  INC 


Relevant  Experience 

Dr.  Steinberg  Ts  an  environmental  engineer  specializing  in  the  management  of 
hazardous  wastes  and  defining  pollutant  transport.  This  includes  working  at 
abandoned  sites,  writing  hazardous  waste  management  plans,  and  preparing  hazar¬ 
dous  waste  facility  permits.  He  has  worked  directly  with  regulatory  agency  staff 
to  negotiate  types  and  amounts  of  information  required  and  compliance  schedules 
on  Part  B  permits. 

For  the  U.S.  Navy  he  conducted  hazardous  waste  inventory  surveys  at  installations 
in  Texas  and  Florida.  He  developed  hazardous  waste  management  plans  for  Naval 
Air  Stations  at  Corpus  Christi,  Texas;  and  Pensacola  and  Jacksonville,  Florida. 
He  filed  RCRA  Part  B  permit  applications  for  facilities  in  Georgia,  Florida,  and 
Texas.  At  one  or  more  of  these  facilities,  incinerators,  surface  impoundments, 
treatment  in  tanks,  container  storage,  storage  in  tanks,  and  thermal  treatment 
were  permitted.  Dr.  Steinberg  has  worked  on  all  components  for  Part  B  applica¬ 
tions.  He  has  developed  closure  plans,  closure  costs,  preparedness/prevention 
measures,  and  contingency  plans.  Work  included  developing  concept  designs  for 
facilities  not  meeting  40  CFR  264  requirements.  Plans  for  modifying  facilities 
to  achieve  compliance  were  developed.  He  has  directed  work  for  the  Naval  Energy 
and  Environmental  Support  Activity  (NEESA)  at  three  installations  assessing  envi¬ 

ronmental  contamination  potential  from  hazardous  waste  disposal.  This  initial 
assessment  study  (IAS)  involved  bases  in  Virginia  and  North  Carolina.  In  addi¬ 
tion  to  directing  the  project,  he  actively  participated  in  all  technical  phases 

including:  archival  research,  on-site  reconnaissance,  data  assessment,  devel¬ 

oping  recommendations  for  confirmation  or  mitigative  action,  and  report  prepara¬ 
tion. 

For  the  U.S.  Air  Force,  Dr.  Steinberg  has  participated  in  installation  restora¬ 
tion  program  (IRP)  activities  at  six  bases.  At  bases  in  Florida  and  North 

Carolina,  he  conducted  on-site  assessment  of  confirmation  sites.  He  then  devel¬ 

oped  work  scopes  for  conducting  confirmation  work.  He  participated  directly  in 
confirmation  assessments  at  bases  in  Florida  and  Virginia.  Monitoring  data  were 
reviewed  leading  to  determination  of  environmental  degradation  and  the  need  for 
remedial  actions.  For  the  U.S.  Army,  he  conducted  field  studies  of  dispersion  of 

munitions  wastes  in  surface  waters  at  Holston  AAP.  At  Longhorn  and  Louisiana 
AAP,  he  participated  in  field  studies  of  munitions  impacts  on  ambient  water.  He 
conducted  pollutant  dispersion  analysis  on  the  Clinch  River  (TN)  to  assess  down¬ 
stream  effects  of  peaking  power  dam  discharges. 

In  Dade  County  (FL)  he  assessed  groundwater  contamination  from  disposal  of  a  pro¬ 
posed  hazardous  waste.  Wells  were  sited  and  installed,  sampling  directed,  and 

results  interpreted.  Evidence  of  pollutant  movement  beyond  property  boundaries 

was  shown;  however,  hazardous  constituents  did  not  migrate  far  in  the  aquifer. 
Mitigation  recommendations  were  made. 

Dr.  Steinberg  has  prepared  comments  for  submission  to  the  U.S.  Environmental  Pro¬ 
tection  Agency  (EPA)  addressing  technical  appropriateness  of  federal  hazardous 
waste  regulations.  He  has  participated  in  EPA-sponsored  workshops  on  Part  B  ap¬ 
plication  filing.  He  has  drafted  two  major  American  Society  of  Civil  Engineers 

(ASCE)  hazardous  waste  policy  statements  which  have  been  presented  to  U.S.  con¬ 
gressional  committees.  He  is  chairman  of  the  ASCE  Hazardous  Waste  Management 
Committee. 


Education 


M.S.E . 
B.C.E. 


Environmental  Engineering 
Water  Resources  Engineering 
Civil  Engineering 


University  of  Florida 
Vanderbilt  University 
Vanderbilt  University 


Professional  Registrations  and  Societies 
Professional  Engineer — Florida 
American  Society  of  Civil  Engineers 
American  Water  Resources  Association 
American  Geophysical  Union  (Hydrology  Section) 
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ROBERT  D.  BARER,  JR. 


ENVIRONMENTAL  CHEMIST 
HATER  AND  AIR  RESEARCH,  INC. 


Relevant  Experience 


Mr.  Baker  is  a  highly  skilled  organic  chemist  who  has  diverse  experience  in 
analyzing  environmental  samples  for  various  organic  constituents.  Examples  of  his 
recent  work  include: 

o  Gas  chromatographic  (GC)  analysis  using  FID,  ECD,  NPD,  FPD,  and  Hall  ECD  and 
high-pressure  liquid  chromatographic  (HPLC)  analysis  using  variable  wave¬ 
length  UV/visible,  fluorescence,  and  electrochemical  detectors;  and 

o  Developing  and  testing  methods  for  analysis  for  determining  trace  levels  of 
organic  contaminants  in  pesticide  industry  was testreams ,  which  included, 
among  other  analyses,  detecting  phenolics  and  volatiles  using  GC. 

In  work  related  to  other  pesticide  manufacturers,  he  reviewed  and  assessed 
processes  for  more  than  200  compounds.  Using  plant  operating  data,  he  identified 
possible  impurities  introduced  through  raw  materials,  by-products  created  from 
side-reactions,  and  potential  contamination  from  various  solvent  media.  This  work 
ultimately  led  to  development  of  pretreatment  technologies. 

Mr.  Baker  modified  existing  methods  of  analyzing  for  DDT  in  natural  waters. 
Modification  was  necessary  to  meet  extremely  low  detection  limits  with  rigorous 
quality  control  because  of  low  concentrations  mandated  in  drinking  water 
regulations. 

Other  types  of  analytic  work  by  Mr.  Baker  include: 

o  Analyzing  natural  water  (river  and  lake)  samples  for  organics  for  background 
EIS  data — Georgia,  South  Carolina,  Alabama,  and  Florida; 

o  Analyzing  water  and  sediment  samples  for  low  levels  of  DDT,  PCBs,  and  other 
organics — Alabama  and  Virginia; 

o  Developing  improved  techniques  to  accurately  measure  volatile  hydrocarbon 
levels  in  soils — Virginia; 

o  Analyzing  fish  tissue  for  hazardous  waste  contamination  in  blinded  samples 
with  better  than  90-percent  accuracy  on  duplicates  and  controls — Alabama; 

o  Using  HPLC  to  verify  methods  for  analysis  of  16  polynuclear  aromatic  hydro¬ 
carbon  compounds  and  2  benzidine  compounds  (wastewater  matrix) — Ohio;  and 

o  Using  HPLC  to  develop  methods  and  analyze  for  hazardous  (munitions)  wastes — 
Louisiana  and  Texas. 

Educat ion 


B.S.  Chemistry  Northeast  Louisiana  University 

Professional  Societies 


American  Chemical  Society 

American  Association  for  the  Advancement  of  Science 
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CHARLES  R.  FELLOWS  ENVIRONMENTAL  CHEMIST 

WATER  AND  AIR  RESEARCH,  INC. 

Relevant  Experience 

Mr.  Fellows  is  an  environmental  chemist  trained  in  both  field  studies  and  formal 
laboratory  chemistry. 

As  a  member  of  hazardous  waste  site  investigation  teams,  Mr.  Fellows  has  conducted 
interviews  regarding  past  disposal  practices,  past  and  present  industrial/chemical 
processes,  and  the  chemical  and  physical  nature  of  disposed  materials.  On  several 
occasions  he  has  identified  waste  sites  that  posed  an  immediate  concern  to  human 
health. 

Mr.  Fellows  is  familiar  with  and  has  used  various  appropriate  safety  procedures  and 
techniques  while  sampling  sites  that  have  received  hazardous  wastes.  He  has 
collected  groundwater,  surface  water,  sediment,  and  leachates  for  a  wide  variety  of 
organic,  inorganic,  and  physical  analyses.  He  is  experienced  in  applying  site 
assessment  models  to  evaluate  migration  and  health-threatening  potential  of 
chemical  wastes  at  specific  disposal  sites. 

In  addition  to  the  procedures  mentioned  above  for  collection,  preservation,  and 
analysis  of  various  types  of  samples,  he  is  familiar  with  the  RCRA  EP  Toxicity  Test 
Procedure,  the  U.S.  Army  Corps  of  Engineers  Elutriate  Test  Procedure,  and  ground- 
water  monitoring  procedures  for  arsenic,  heavy  metals  and  other  toxicants. 

Mr.  Fellows  is  directly  responsible  for  inorganic  chemical  analyses.  He  performs 
quality  assurance  checks  and  often  participates  in  actual  laboratory  water  quality 
analyses.  He  recently  worked  with  an  industry  generating  hazardous  wastes  to 
develop  suitable  extraction  methods  for  assessing  waste  toxicity.  He  helped  to 
develop  wastewater  analysis  protocols  which  mitigated  interferences  from  chemicals 
in  battery  manufacturing  wastes. 

He  directs  sampling  of  groundwater  monitoring  wells  and  participates  in  developing 
field  sampling  networks  for  both  surface  waters  and  groundwaters. 


Education 

M.S.  Water  Chemistry  University  of  Florida 

B.S .  Biology  Eckerd  College 


Publications 


Author  and  co-author  of  several  articles  and  technical  reports 
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WILLIAM  D.  ADAMS 


Relevant  Experience 


HYDROGEOLOGIST 

WATER  AND  AIR  RESEARCH,  INC. 


Mr.  Adams  is  a  graduate  geologist  who  has  specialized  in  engineering  applications 
of  hydrogeology.  His  practical  experience  is  strongly  oriented  toward  solving 
problems  of  pollutant  transport  in  the  subsurface  environment. 

He  works  on  environmental  contamination  assessments  and  hazardous  waste  management/ 
permitting.  He  has  conducted  hydrogeologic  work  at  abandoned  hazardous  waste  sites 
at  DOD  installations  in  Alabama,  Florida,  North  Carolina,  Georgia,  Virginia,  and 
Arizona.  At  some  of  these  bases,  chemical  agent  disposal  was  investigated  and 
elaborate  health  and  safety  precautions  were  used. 

His  project  responsibilities  have  included:  assembling  and  reviewing  geologic  and 
geohydrologic  literature;  quantifying  pollutant  movement  potential  using  published 
documents  and/or  field  test  data;  supervising  monitoring  well  installation;  select¬ 
ing  well  sites,  depths,  and  casing  requirements;  specifying  rig  clean-up  proce¬ 
dures;  and  drafting  reports  of  findings  for  DOD  and  regulatory  staffs.  Mr.  Adams 
has  also  participated  in  staff  briefings  detailing  interim  and  final  findings. 

He  conducted  a  comprehensive  hazardous  waste  inspection  and  survey  at  Pensacola 
Naval  Air  Station.  Industrial  facilities  which  generate  substantial  quantities  of 
various  wastes  were  visited  and  associated  personnel  debriefed  to  determine  waste 
generation  and  handling  practices.  This  information  was  used  in  two  ways.  First, 
Mr.  Adams  and  his  team  developed  a  complete  hazardous  waste  management  plan  for  the 
entire  complex.  This  ensured  compliance  with  40  CFR  260-265.  A  Part  B  permit 
application,  including  revised  Part  A,  was  then  filed.  Facilities  permitted  in¬ 
cluded  container  storage  buildings,  surface  impoundments,  and  treatment  in  drying 
beds.  A  preliminary  design  for  additional  container  storage  was  reviewed  and  con¬ 
cept  design  modifications  made  to  ensure  RCRA  compliance  (40  CFR  264).  Although 
numerous  tanks  were  used,  all  tank  usage  was  reviewed  and  recommendations  were  made 
to  alter  hazardous  waste  storage  practices.  This  eliminated  the  need  to  permit  any 
tank. 

Mr.  Adams  has  also  directed  field  work  for  installation  restoration  confirmation 
studies  (Phase  2)  at  Langley  Air  Force  Base,  Virginia  and  Eglin  Air  Force  Base, 
Florida.  In  these  studies,  he  researched  site  geology,  sited  all  wells,  supervised 
well  installation  and  development,  and  collected  samples  for  inorganic  and  organic 
constituent  analyses. 

In  another  DOD  study,  Mr.  Adams  compared  two  potential  depleted  uranium  burial 
sites.  He  planned  and  supervised  the  field  work,  lab  work,  and  report  preparation. 
An  important  aspect  of  this  study  was  assessing  potential  routes  of  contaminant 
migration.  This  work  included  extensive  field  and  laboratory  soils  testing  and 
analysis . 


Education 

M.S.  Geology  University  of  Florida 

B.S.  Geology  University  of  Florida 

Professional  Societies 

National  Water  Works  Association 
Florida  Water  Well  Association 


Publ icat  ions 

Author  and  co-author  of  several  articles  and  technical  reports. 


APPENDIX  H 
SAFETY  PLAN 


H-1.0  GENERAL 

The  safety  plan  presented  herein  gives  guidelines  for  basic  safety 
procedures  and  equipment  utilized  by  WAR  during  the  course  of  IRP  Phase 
II  surveys.  Samples  collected  during  Phase  II  surveys  are  typically 
environmental  water  and  sediment  samples  as  opposed  to  hazardous  waste 
samples  and  normally  do  not  require  unusual  levels  of  personnel 
protection.  Detailed  procedures  and  equipment  required  to  minimize 
exposure  to  specific  hazardous  wastes  or  conditions  requiring  higher 
levels  of  protection  are  beyond  the  scope  of  this  plan.  References  are 
provided  from  which  waste-specific  information  on  equipment  and 
procedures  can  be  obtained  on  a  case-by-case  basis. 

H-2.0  INFORMATION  REVIEW 

Prior  to  initiating  Phase  II  survey  field  work,  the  Phase  I  records 
search  is  reviewed  in  detail  to  identify  hazardous  wastes  or  conditions 
that  may  be  encountered  at  each  site.  Available  toxicological  data  on 
materials  suspected  of  being  present  at  the  sites  are  reviewed  to  deter¬ 
mine  if  the  base  level  of  personnel  protection  outlined  in  Section  H-5.0 
is  adequate.  Hazards  such  as  the  presence  of  highly  toxic  or  incompat¬ 
ible  chemicals,  toxic  gases,  radioactive  material,  or  explosives  may 
require  more  extensive  precautionary  measures  than  the  base  level  of 
protection.  Safety  hazards  requiring  special  attention  are  addressed  on 
an  individual  basis  using  appropriate  assessment  methods  and  equipment 
and  procedure  recommendations  given  in  the  EPA  Field  Health  and  Safety 
Manual  (EPA,  198U)  and  the  EPA  Safety  Manual  for  Hazardous  Waste  Site 
Investigations  (EPA,  1979).  Hazardous  conditions  can  be  clarified  or 
confirmed  on  preliminary  site  visits. 

H-3.0  MEDICAL  MONITORING  PROGRAM 

The  person  responsible  for  Phase  II  survey  field  work  will  determine 
whether  a  medical  monitoring  program  is  necessary,  based  on  results  of 
the  information  review.  If  hazard  levels  are  judged  high  enough  to 


warrant  this  procedure,  all  field  personnel  will  participate  in  a  medical 
monitoring  program.  Guidelines  for  the  program  are  given  in  Appendix  I 
of  the  EPA  Field  Health  and  Safety  Manual  (EPA,  1980). 


H-4.0  FIELD  PERSONNEL  INDOCTRINATION 

All  field  personnel  will  be  informed  by  the  project  field  supervisor  of 
required  safety  equipment  and  procedures  prior  to  on-site  work.  Subjects 
covered  will  include  personal  safety  gear,  general  and  site-specific 
safety  procedures,  and  incident  notification  procedures. 

H-5.0  PERSONNEL  PROTECTION  GEAR 

The  following  items  will  be  provided  on-site  for  all  field  personnel: 
o  Tyvek'8’  disposable  coveralls 

o  Rubber  boots 

o  Rubber  gloves 

o  Hard  hats 

o  Eye  protection  (safety  glasses  or  face  shields). 

Hearing  protection  (disposable  ear  plugs)  will  be  provided  for  all  work 
in  the  vicinity  of  the  flight  line  or  other  noise  hazards.  Cartridge- 
type  respirators  will  be  available  on-site  for  protection  against 
inhalation  of  dust  or  vapors.  If  strong  vapors  are  encountered,  respira¬ 
tors  will  be  utilized  to  facilitate  evacuation  of  personnel  and  equipment 
from  the  site  until  the  situation  can  be  assessed  or  corrected. 

Personal  equipment  described  above  will  offer  adequate  protection  for 
most  situations  encountered  during  the  course  of  Phase  II  survey  field 
work.  When  conditions  are  identified  that  require  a  higher  level  of 
personnel  protection,  the  EPA  Safety  Manual  for  Hazardous  Waste  Site 
Investigations  will  be  referred  to  for  guidance. 

H-6.0  SAFETY  PROCEDURES 

Hard  hats  and  eye  protection  will  be  worn  when  appropriate,  as  directed 
by  the  project  field  supervisor.  Protective  clothing  (boots,  gloves. 


and  coveralls)  will  be  worn  at  all  times  while  working  on-site.  Cover¬ 
alls  will  be  changed  a  minimum  of  once  daily. 

The  project  field  supervisor  will  consult  with  the  base  environmental 
coordinator  or  other  responsible  contact  regarding  site-specific  hazards 
prior  to  entering  sites.  Special  procedures  for  entering  and  working  at 
particular  sites  will  be  clarified  and  conveyed  to  all  field  personnel. 
Examples  of  areas  requiring  strict  procedures  are  active  runways  or 
taxiways,  fuel  handling  or  storage  areas,  and  secure  areas. 

Prior  to  any  drilling  or  digging  on  the  sites,  USAF  Form  103  must  be 
routed  to  all  applicable  base  organizations  for  a  clearance  review. 
Circulation  of  this  form  is  required  to  avoid  contact  with  underground  or 
overhead  utilities,  conflict  with  base  activities,  or  breaches  of 
security. 


Additional  safety  procedures  will  be  implemented,  if  warranted  by  the 
information  review  or  conditions  encountered  at  the  site.  Site-specific 


safety  procedures  will  be  based  on  guidelines  given  in  the  EPA  Field 
Health  and  Safety  Manual  and  the  EPA  Safety  Manual  for  Hazardous  Waste 
Site  Investigations. 


H-7.0  INCIDENT/ ACCIDENT  NOTIFICATION  PROCEDURES 

At  a  minimum,  the  following  emergency  phone  numbers  should  be  available 
on-site: 

1.  Ambulance  or  medical  assistance, 

2.  Base  fire  department  (or  other  if  off-site),  and 

3.  USAF  contact  for  project. 


After  contacting  appropriate  emergency  services  (if  necessary),  the  USAF 
project  contact  should  be  notified  of  the  incident  or  accident  so  tnat  it 
can  be  dealt  with  according  to  base  policies  and  procedures. 
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